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Abstract
Designed as a three-article style dissertation, this study was developed to first assess
literature and data related to veteran outcomes following active duty service. Secondly, this
dissertation sought to determine the best approach for measuring changes in veteran outcomes as
a function of the policy process, which resulted in the development of a new methodological
approach, Event Outcome Analysis based on Event History Analysis. Finally, veteran outcomes
in employment and educational degree attainment were measured using Event Outcome Analysis
to determine the relative impact of the 2008 GI Bill on Post-9/11 veterans. Study findings included
statistically significant 2008 GI Bill impacts on educational degree attainment rates among Post9/11 veterans using 11-years of American Community Survey-Public Use Microdata Sample
(ACS-PUMS) annual cross-sectional data. Additionally, these results provide a successful
application of Event Outcome Analysis with a discussion of future applications of the new
methodological approach. The three articles, chapters 2 through 4, were developed to be
standalone publications in an iterative design with each article informing subsequent work. As a
cumulative work, this dissertation adds substantive data strategies for studying veteran outcomes
using nationally available data, a new methodological approach for policy and program evaluation
using cross-sectional data, and an initial beta-test of the developed methodology with significant
findings about veteran life after service for Post-9/11 veterans.
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Chapter 1: Introduction
The goal of this study was to assess available data, evaluate current methodological
approaches, and ultimately measure the impact of the 2008 GI Bill on Post-9/11 veterans’
employment and education outcomes. Service and sacrifices of the American military have been
documented since the dawn of our nation with 20th Century studies citing differences in financial
well-being between service members and non-military civilians dating to the Revolutionary Era
(Borus, 1975; Villimez and Kasarda, 1976; Little and Fredland, 1979). President Lincoln called
for the U.S. Government to provide for service members and their families and his decree remains
as a cornerstone of the U.S. Department of Veterans Affairs. Initial policy-based support for
veterans and their families was passed during Lincoln’s Presidency and in 1944, President Franklin
Delano Roosevelt signed the GI Bill of Rights forever changing transition from active duty
(Greenberg, 2008; Roisman, 2005). In the more than 70 years since, benefits available to veterans
and transitional programs have been updated and modified through the policy process. Programs
to support transitional preparedness began in the late 1960s with Project Transition (Villimez and
Kasarda, 1976), which has evolved into the Transitional Assistance Program (TAP) that has itself
evolved in the nearly two and a half decades since it was first introduced in the early 1990s (About
DoDTAP, 2015).
From a policy perspective, veteran benefits have varied greatly from service era to service
era with decreasing levels of benefits from Post-World War II through Vietnam and steady
increases in the Gulf War and Post-9/11 Eras (O’Neill, 1977; Angrist, 1993; Collins, et al., 2014;
Rubin, 2012; Clemens and Milsom, 2008; & Ruh, et al., 2009). While both policy and program
changes have been consistent features of veteran benefits for the better part of seven decades, dataderived policy-making and program decision-making has a limited history. Changes to the TAP
1

program in 2012 and 2013 were consistent with feedback from transitioning service members and
life after service outcomes (About DoDTAP, 2015; DoDCRS, 2015). Policy changes on the other
hand have occurred more frequently with a higher potential impact on veteran outcomes compared
to the TAP program. Considering changes to the U.S. Military from a recruitment and overall
structure perspective, military service members and veterans are increasingly more diverse today
than at any point in our nation’s history. The Montgomery GI Bill in 1985 was the initial step from
a policy standpoint to align policy-making with the All Volunteer Force military, which
necessitated incentives for initial enlistment and continued active duty service (Smith-Osborne,
2012). Following the attacks of September 11, 2001, the U.S. has been engaged in the longest wartime era in its history (PBS NewsHour, 2016). In 2008, the GI Bill was modified once again to
increase available educational benefits for Post-9/11 service members in what has become the
largest and most utilized veteran educational benefit program (Dortch, 2014).
From a holistic perspective, this three article-style dissertation was developed in an
iterative-study design. The goal was to utilize each article to inform the work in the subsequent
articles to address two guiding research questions: 1) the impact of the 2008 GI Bill on veteran
education and employment outcomes and 2) the best methodological approach to study these
phenomena. Beginning with a substantive literature and data review, past findings and currently
available national data were identified and discussed. This review afforded the opportunity to
further refine research questions and identify potential outcome hypotheses from available data.
Subsequently, this informed the methodological assessments and eventual need for developing a
new methodological approach, Event Outcome Analysis. Finally, identified literature and data as
well as the newly designed method were applied to the third article to measure education and
employment outcomes of Post-9/11 Veterans as depicted in Figure 1 on the next page.
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Figure 1. Holistic Study Overview Diagram
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From an article-by-article perspective, the first study, chapter 2, was designed to investigate
the historical literature beginning with the research on employment, employability and
transferability of the 1970s and 1980s (Borus, 1975; Villimez and Kasarda, 1976; Little and
Fredland, 1979; & Mangum and Ball, 1987) to present-day research concerning workforce
programs and transitional support (Ruh, et al. 2009; Zeigler, et al. 2011; Clemens and Milsom,
2008; & Collins, et al. 2014). Additionally, this investigation assessed the literature surrounding
veteran educational benefits, programs, and outcomes beginning as early as Post-WWII with
specific focus on the Post-9/11 Era (Angrist, 1993; Collins, et al., 2014; Ruh, et al., 2009; &
Shackelford, 2009). Coupled with this substantive literature review was a review and discussion
of nationally available data to study veteran outcomes in their lives after service. National data
sources are presented with emphasis on employment and education, but also include other
available data from areas such as health, population demographics, and historical veteran surveys
and reports. Designed as an initial and standalone publication, the literature and data review was
imperative in selecting the data analyzed as part of this dissertation as well as the methodological
considerations for studying veteran outcomes.
Initially, the second article, chapter 3, was developed to use an Event History Analysis
methodological approach; however, these methods are not designed to answer the research
questions for this study and do not readily employ cross-sectional data. A comprehensive review
of Event History Analysis was conducted to assess the method as originally designed and most
often utilized (Allison, 2014), innovative approaches to studying policy changes at state and local
governmental levels (Berry and Berry, 1990; Berry, 1994; & Volden, 2006), and cross-sectional
modeling in health and education research (Barber, et al, 2000; Reardon, et al., 2002; & Biggeri,
et al., 2001). As a result, a new methodological approach was designed to align with approaches
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and techniques pursuant to Event History Analysis, but designed to study events as independent
variables from a program or policy evaluation perspective. Also designed as a standalone
publication, this methodological development includes a five-phase framework for Event Outcome
Analysis, answers the second overarching research question as presented in Figure 1, and provides
a discussion of an initial beta-test of the newly coined method.
As originally stated, the goal of this dissertation was to measure employment and
educational outcomes of Post-9/11 veterans as a function of the 2008 GI Bill. Based on the
substantive literature and data review and utilizing the newly developed Event Outcome Analysis,
four models were designed and tested in the third article, chapter 4, using American Community
Survey-Public Use Microdata Sample (ACS-PUMS) data from 2005-2015. The cross-sectional
datasets were reviewed, assessed and coded to serve as an initial test of the Event Outcome
Analysis method. Employing Mixed-effects Generalized Linear Models to measure the impact of
the 2008 GI Bill along with gender, race, Genus Region state residence (policy diffusion based on
veterans living in greater numbers in rural states and communities). Similar to the literature and
data review as well as the methodological development, this initial Event Outcome Analysis betatest was designed as a standalone publication and ultimately answered the primary overarching
research question as previously discussed and presented in Figure 1.
The three-article style dissertation offered an opportunity to explore the problem, literature
and available data before making decisions about research design, questions and hypotheses.
Following the completion of the first article, research questions and initial hypotheses were
designed with a more robust and comprehensive knowledge-base of previous findings and
available data. This interim development of research questions and hypotheses also informed the
methodological assessment article with the original intent of selecting an existing approach with
5

which to answer research questions and test hypotheses. In reviewing available methods,
specifically Event History Analysis, with data and literature derived research questions and
potential hypotheses it became apparent a new methodological approach was needed. After
developing the Event Outcome Analysis approach with ties to existing Event History Analysis and
a structured framework for utilizing cross-sectional data, the method could be tested to answer
research questions and hypotheses. The final article sought to not only answer research questions
and test hypotheses, utilize data assessed as part of the first article, and provide a substantive
addition to the veteran transitional literature, but also to test Event Outcome Analysis. Each of
these separate works are presented in the next three chapters with a dedicated conclusion to
summarize the collective findings, discuss study limitations, and present opportunities for future
research.

6

Chapter 2: Data Driven Veterans Transitional Research: Education and
Employment
Abstract
There is an extensive history of literature focused on the transition from active duty military
service to civilian life as a veteran, dating to the late 1960s. Distinct differences in experiences and
life outcomes of veterans as compared to non-military civilians have been detailed throughout the
literature and across history for more than 50 years. The Post-9/11 era has seen the most substantial
increases in funding, program availability, and policy-based support to improve transitional
preparedness and outcomes after life in service. While policy and programmatic interventions are
plentiful, the application of data to inform policies and programs has been limited in scope and
reach.
The goal of this article is to present and discuss the available data in conjunction with a
substantive literature review of transitional studies focused specifically on jobs and employment
as well as education. This assessment seeks to further investigate and present available data sources
that provide opportunities to collectively study veteran transition from both current and historical
perspectives. The Corporation for Enterprise Development (CFED) Assets and Opportunity
(A&O) Scorecard was utilized as a guiding framework for reporting and evaluation outcome data
from both a policy and program perspective. Results of this study are anticipated to increase
collective awareness of available data, provide a synthesis of substantive literature, and inform
data driven research for future studies seeking to investigate the impact of military service on postmilitary life outcomes.
Key Words: Veterans Transition, Data, Policy Analysis, Program Evaluation
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Introduction
Since the dawn of the United States, military service members have protected our freedoms
around the world, their lives forever changed by their sacrifice and service. Returning home and
re-entering the civilian world, transitioning from active duty service, presents unique challenges
for not only service members and their families, but also for communities, governments, policymakers, service providers, employers, and educators. The idea of military transition has been the
topic of conversation in government since as early as the Civil War. President Lincoln’s
commendation of these sacrifices can be found on the Department of Veterans Affairs building,
“to care for him who shall have borne the battle and for his widow and his orphan” (Roisman,
2005, p. 110).
Towards the end of World War II, President Franklin Delano Roosevelt further empowered
governmental actions to support military veterans with his signature on the G.I. Bill of Rights in
1944 (Roisman, 2005, p. 110). It wasn’t until the late 1960s and early 1970s that transitional
research became integrated with programmatic designs (Roisman, 2005). Over the past halfcentury since, the U.S. Military has committed additional resources to preparing service members
for life after the military with recently increasing importance on data and research. In the 1990s,
the Department of Defense began a program known as, Transitional Assistance Program (TAP),
which was modified in 2013 to include additional training delivery capacities and updated
materials including early planning.
In his 2016 National Memorial Day Concert speech to thank service members, Colin
Powell encapsulated the selfless sacrifice and devotion to freedom as expressed by American
military personnel:
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While your lives have been on the line, they’ve also been on hold. You’ve had to
bear long absences from your families and loved ones. Missing your spouses’
birthday and the kids school graduations. All of the family joy that can never be
retrieved (PBS, 2016).
He spoke of these difficulties and the bond shared among service members to volunteer following
the 9/11 attacks and their continued service to their nation and each other following transition to
veteran life. Transitioning from active duty military life presents numerous challenges and
changes, which an estimated 200- to 250-thousand service members will face annually over the
next several years (CFPB, 2015).
Various programs and services are available to eligible veterans during their transition and
throughout their lives as veterans, which can be broadly grouped into nine areas: education,
employment, health, mental health, legal, finance, housing, homelessness, and workforce. In
assessing available data and veteran transitional literature these groups were aligned with the
CFED A&O Scorecard to include financial assets and income, business and jobs, housing and
homeownership, health care and education. The CFED A&O Scorecard was selected as a baseline
and its capacity to serve as a comparison model for specific life outcomes. Such a baseline provides
incredible opportunity to align historical research findings, trends, and recommendations for future
studies with data driven policy analysis, program evaluation, and research investigations.
There are numerous available data sources in which a military service or veteran status
variable or set of variables are incorporated and collected, such as era of military service or veteran
status. Available data can be accessed at both the state and federal level; however, veteran- or
military-specific data available from federal sources often has state, regional, or local variables.
From a federal perspective, there are data sources available to assess health, education,
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employment, population projections, demographic distributions, housing, and financial wellbeing. The CFED A&O Scorecard is in fact a collection of publicly available data sources analyzed
to create state-level scores across each of the five substantive policy areas as previous discussed.
For the purpose of this investigation, veteran-based research will be presented from both
the education and employment areas. These literature reviews will include secondary data
applications as well as some primary data collection efforts to assess veteran outcomes in both
education and employment. Following the literature-based presentations, a series of education and
employment related federal data sources will be displayed and discussed. Finally, the case for
increased usage of available federal data will be made specifically to investigate differences in
life-after service outcomes of veterans as compared to non-military civilians.

Employment
Transition into civilian work is one of the longest and consistently studied outcomes related
to veterans in academic research for the past five decades. Research investigations in the 1970s
(Borus, 1975; Little and Fredland, 1979; & Villimez and Kasarda, 1976) sought to understand
work-life transition following active duty service. Continuing this trend in the 1980s, Mangum and
Ball (1987) built from earlier literature and changed the research perspective to transferability. In
the 1990s, Angrist (1993) sought to connect educational benefits and veteran transition to civilian
workforce. Furthering the findings from preceding decades, researchers in the 2000s began to
connect services available through community-based workforce (Clemens and Milsom, 2008). In
the current decade (2010s), research investigations have begun to parse-out differences between
service member outcomes based on previously identified variables, such as branch of service,
gender, age, pre-service socio-economic status, and changes to available veteran transition support
programs (Burnett-Zeigler, et al. 2011; Collins, et al. 2014). Additionally, the U.S. Department of
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Veterans Affairs (VA) and state agencies such as the Nevada Department of Veterans Services
(NDVS), have instituted data tracking and reporting procedures for veteran populations with
specific focus on veteran businesses, jobs and overall employment trends (EO 2014-20 Report,
2015; AB 62 Report, 2016, VA Reports, 2016).
The CFED A&O Scorecard focal area businesses and jobs, includes employment data
points, which are collected from other sources such as the American Community Survey-Public
Use Microdata Sample (ACS-PUMS), U.S. Census, and Bureau of Labor Statistics (BLS). Specific
examples of variables include, employment and unemployment, salaries and wages, business
ownership and spatial and demographic data points (CFED A&O Scorecard, 2016). These data
points, which in combination with state data sources (Nevada examples: EO 2014-20 Report; AB
62 Report), have the potential to be investigated for differences between veterans and non-military
civilians. As found in other substantive policy areas, there may also be observed differences
between veterans based on era of service, branch of service, or other service-related variables. This
review of the literature dating to the 1970s presents veteran transition to the civilian workforce
from a variety of perspectives. The literature also considers the wide-array of available programs
and services implemented since the inception of Project Transition, a program to assist veterans
leaving active duty first instituted in 1967 (Villimez and Kasarda, 1976). While the discussed
national and state sources may not include data prior to the mid-1980s, the current available data
points can serve as comparable to early veteran-based research.
Research on early programs for veterans as they transitioned to employment after active
duty service became more widespread during the Late-Vietnam era. Villimez and Kasarda (1976)
hypothesized that Project Transition was developed as a method for better aligning military
experience to civilian jobs. The Vietnam service era was the first since the passage of the G.I. Bill
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in 1944 in which veterans were experiencing more difficulties finding work following active duty
service (Villimez and Kasarda, 1976). Results from a qualitative study by Borus (1975) provided
insight into the difficulties facing veterans after transitioning as they sought to re-start their civilian
lives. He hypothesized that preparatory training for leaving the military was not a high priority for
the military for two-specific reasons. First, Borus (1975) indicated that a training program would
increase anxiety among service members by describing a difficult civilian employment market.
Secondly, he reported the military viewed veterans as well-trained and prepared by their military
experience for private employment markets (Borus, 1975).
From an evaluative perspective, Little and Fredland (1979) sought to identify and explain
differences in earnings, status, and race among veteran populations based on their recruitment
experiences. Research and findings presented by Little and Fredland (1979) were well-aligned in
terms of impact variable inclusion with the earlier study by Villimez and Kasarda (1976). From
these 1970s research investigations (Borus, 1975; Villimez and Kasarda, 1976; & Little and
Fredland, 1979), there is a collective argument in support of the transferability notion from military
positions to the private market employment labor force. A synthesis of study results begins to
formulate the foundational criteria and inherent need for increased focus on veteran transition and
a more formalized transitional preparedness training program.
Building from the work from the 1970s, Mangum and Ball (1987) turned research focus
towards transferability and sought to specifically address the previously noted issues surrounding
connectivity between active duty and civilian workforce (Borus, 1975; Villimez and Kasarda,
1976; Little and Fredland, 1979). In their evaluation, Mangum and Ball (1987) utilized the Armed
Forces Qualification Test (AFTQ) as a baseline for measuring the expected potential of veteran
transferability to a civilian job. Variables incorporated in their investigation included: length of
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service, military training types, military position requirements, service member sex, and service
member AFTQ scores. From a purely transferability perspective and based on the literature from
the 1960s, Mangum and Ball (1987) anticipated higher transferability in vocational and technical
degrees and job responsibilities. In finding support for this notion though analysis, they indicated
their results explain, “the viability of military relative to other training providers in facilitating
entrance into—and movement through—the world of work” (Mangum and Ball, 1987, p. 438).
A research investigation into the connection between available G.I. Bill benefits and
outcomes such as employment and post-service earnings by Angrist (1993) further develops earlier
work on the transition of veterans into civilian labor force. Angrist (1993) utilized a 1977 study by
Dave O’Neill as a comparative model to assess differences between post-Korean War veterans and
Vietnam era veterans. O’Neill (1977) found positive effects on post-service earnings for veterans
who served from during the Korean War from a 1969-1974 longitudinal veteran dataset. The
O’Neill study sought to understand differences between veterans who utilized available benefits
from those who did not. He found veterans who accessed available benefits saw an estimated 10%
increase in annual earnings. Based on the O’Neill (1977) findings, Angrist (1993) reported a 6%
increase in annual earnings that was primarily accrued by the 77% of veterans who utilized benefits
for either collegiate or graduate school tuition. Compared to the O’Neill (1977) findings, Angrist
(1993) found significantly lower annual income increases among Vietnam era veterans. His
findings, which are also discussed in terms of education benefits, were explained in part by his
assertion that Vietnam era benefits provided less overall support than previous G.I. Bill programs
(Angrist, 1993).

Additional explanations included the potential impact of targeted benefit

programs aimed to increase services available for, “a middle and lower income population that is
likely to need financial help when attending school” (Angrist, 1993, p. 650), which increased
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enlistment rates among lower- to middle-income Americans in search of financial support for
education.
Veterans since World War II have consistently transitioned from active duty into civilian
life with programmatic support to access educational benefits and find employment in the civilian
labor force (Borus, 1975; Villimez and Kasarda, 1976; O’Neill, 1977; Little and Fredland, 1979;
Mangum and Ball, 1987; & Angrist, 1993). Changes in active duty enlistment and structure of
benefit programs have occurred throughout all eras of service, which resulted in varying levels of
veteran outcomes. Research from the Post-9/11 era describes yet another change in that veteran
populations (Ruh, et al. 2009; Zeigler, et al. 2011; Clemens and Milsom, 2008; & Collins, et al.
2014). Ruh, et al. (2009) reported, “Each year, increasing numbers of veterans with disabilities
reenter the civilian workforce” (p. 73). Further developing this finding, Burnett-Zeigler, et al.
(2011) investigated employment patterns for recent National Guard veterans. From their survey of
585 study participants, they found, “A notable proportion of service members reported moderate
to severe pain (34%), likely PTSD (14%), depression (24%), anxiety (mean PSWQ score = 34.9),
and alcohol misuse (36%)” (Burnett-Zeigler, et al. 2011, p. 641). Additionally, they reported a
majority of respondents were white males, with more than half who had graduated from high
school, about half of whom were deployed 2 or more times, and a quarter who had less than
$20,000 in annual family income (Burnett-Zeigler, et al. 2011). Results from the Burnett-Zeigler,
et al. (2011) study found those veterans who were younger and with annual reported income of
less than $20,000 to be most at-risk of unemployment. This finding is consistent with other national
trends, which indicate the most at-risk veterans were enlisted service members with final ranks
between E-4 and E-9 (Luther, et al. 1997).
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More recent research focused specifically on the increasingly technologically driven
military, active duty experience in terms of transferability, and the emerging need for a more case
management style transition programs (Clemens and Milsom, 2008; Collins, et al. 2014). Clemens
and Milsom (2008) highlighted improved tracking and procedural data sharing through the DD
Form 214, which they posited as a resume building tool for veterans. To increase labor force
interest hiring veterans, Clemens and Milson (2008) recommended a program designed to pair
career counselors and veterans to translate military experience as listed on the DD Form 214 into
civilian labor force terms. Communication of experiences and skills from the veteran perspective
was cornerstone to successful outcomes of this process for both career counselor translation of
skills and to increase confidence among veterans as they apply for civilian employment
opportunities (Clemens and Milsom, 2008). Collins, et al. (2014) summarized a series of current
available programs for veterans, many of which are related to the framework ascribed by Clemens
and Milsom (2008). The wide array of programs to support transitioning veterans and facilitate
successful navigation of the employment process were partitioned into three categories by Collins,
et al. (2014), “(1) general programs that are broadly available to veterans, (2) programs that target
veterans with service-connected disabilities, and (3) competitive grant programs that provide
additional employment-related services to veterans but may be limited in scope or availability”
(Abstract section, para. 2). These programs provide opportunities for the increasingly diverse
population of veterans to include minorities (Little and Fredland, 1979; Burnett-Zeigler, et al.
2011), lower- to middle-income individuals (Angrist, 1993; Little and Fredland, 1979; Clemens
and Milson, 2008), veterans with physical disabilities (Clemens and Milsom, 2008; Ruh, et al.
2009; Burnett-Zeigler, et al. 2011; & Collins, et al. 2014), and those with mental illnesses (Ruh, et
al. 2009; Burnett-Zeigler, et al. 2011).
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Specific programs currently available to veterans as reported by Collins, et al. (2014)
include: services from Local Veterans Employment Representatives (LVER); Small Business
Administration (SBA) loans and technical support; Vocational Rehabilitation and Employment
(VR&E) program; Disabled Veterans Outreach Program (DVOP); and a revised Transitional
Assistance Program (TAP). The initial program for active duty service members as they transition
to civilian life is the TAP program, which began in 1990 as part of the drawdown of forces in the
post-Cold War era (Collins, et al. 2014). Original program design offered, but did not require TAP
participation, which resulted in wide variations in reported experiences and programmatic
outcomes. Clemens and Milsom (2008) found an overall participation rate of approximately 54.6%
during 3,905 TAP training workshops provided during fiscal year 2001 (p. 247). In their analysis,
they found significant variation between service branches in terms of both class size and overall
participation rates (Clemens and Milsom, 2008). Specifically, they reported vastly different
participation rates by members of the U.S. Army, with class sizes averaging 24 service members
and overall participation rates at 33% as compared to an average class size of 41 for the Marine
Corps and 64% to 72% overall participation rates across all other branches (p. 247). Changes to
the TAP program in 2012 and 2013 included mandated participation and revised curriculum that
sought to address such wide disparities amongst veterans, specifically based on branch of service
(Collins, et al. 2014).
Changes to TAP were also aimed at providing more targeted transitional support and
preparedness training to Post-9/11 veterans, which Collins, et al. (2014) defined as Gulf War Era
II (GWII) in their report (p. 1). Their analysis included a comparison of GWII veterans, other
service era veterans, and non-veterans with significant differences identified across areas such as
education, employment, and reported rates of disabilities (Collins, et al. 2014). Generally speaking,

16

GWII veterans had the highest rate of unemployment based on 2013 annual averages at 9.0%
compared to 6.0% for other veterans and 7.2% for non-veterans (Collins, et al. 2014, p. 2). These
findings are only exacerbated from a five-year trend perspective in which GWII veteran average
unemployment rate was 10.3% compared to 7.1% for other veterans and 8.3% for non-veterans
(Collins, et al. 2014, p. 3). The unemployment findings are somewhat counterintuitive as compared
to relative education rate found in the same study by Collins, et al. (2014). They reported GWII
veterans had the lowest percentage of individuals with less than high school education at 1% as
compared to 3% for other service era veterans and 9% among non-veterans (Collins, et al., 2014,
p. 2). One major consideration for the noted differences in unemployment rate as a function of
education offered by Collins, et al. (2014) was the high rate of disabilities among GWII veterans
of whom 28% reported some form of service-connected disability as compared to 14% of all
veterans (p. 2). Collins, et al. (2014) further stated that GWII “veterans with a service-connected
disability were less likely to participate in the labor force (70% v. 87%)” (p. 3). Transitional
programs, including TAP, highlighted by Collins, et al. (2014) continue to evolve to meet the
changing needs of transitioning veterans as well as ever changing G.I. Bill provided services and
benefits.

Education
Veteran education programs were among some of the first benefits provided to active duty
service members transitioning from the military. Along with veteran housing programs, education
benefits continue to serve as a foundation of available benefits for present-day military and veteran
populations (Angrist, 1993; Roisman, 2005). Education research on veteran benefit utilization and
outcomes focused on eras of military services as they related to legislative changes to G.I. Bill
benefits (Angrist, 1993; Smith-Osborne, 2012; DiRamio, et al., 2008; & Collins, et al., 2014).
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Additionally, more recent research investigations began to assess college and university provided
services to measure the level of academic support provided to veterans facing specific barriers,
such as physical disabilities, mental illnesses, or simply socialization adjustments (Smith-Osborne,
2012; DiRamio et al., 2008; Ruh et al., 2009; and Shackelford, 2009). Education is a core
component of the CFED A&O Scorecard with specific indicators of achieved education level to
include higher education degrees and certificates, which are commonly collected by the U.S.
Census, U.S. Department of Labor and the annual American Community Survey, which is reported
as part of the ACS-PUMS. Veteran education literature presents discussions of programs and
experiences that connect to other substantive policy areas with a direct connection to employment.
Available education measures that have variables to determine veteran or active duty
military service enable researchers to assess education outcomes such as degree achievement,
which includes attending college level coursework without achieving a degree. The expansions to
the G.I. Bill over the past two decades and specifically as a result of the Post-9/11 benefit programs
have increased access for veterans to higher education, but success rates in terms of degree
achievement remain undeterminable as compared to the non-military civilian population. Related
literature indicates the U.S. Military’s reliance on an All Voluntary Force (AVF) has led to rapid
and broad expansion of educational benefits as both a recruitment and retention incentive (SmithOsborne, 2012, p. 4).
Similar to other veteran benefit areas, education benefits available to more recent era
service members have improved as a result of lessons learned and increased awareness in mental
health, disability services, and support programs. DiRamio, Ackerman, and Mitchell (2008)
explained the entrance of World War II veterans onto higher education campuses as welcomed
increases to enrollment. Following the transition of Vietnam veterans to campuses through similar
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benefits and programs, veterans were first recognized as a unique student group (DiRamio, et al.,
2008). Smith-Osborne (2012) developed research investigations related to this “uniqueness” of
veteran student populations with specific attention to available programs and program outcomes.
She found, “some colleges now have other services ‘bundled’ to provide targeted or enhanced
services for student veterans” (Smith-Osborne, 2012, p. 7).
A specific program, TRIO Veterans Upward Bound, was investigated by a Congressional
Research Service study in 2014 led by Benjamin Collins. They described the program as a fullservice academic preparatory program to support at-risk veteran students who are either lowincome or first generation college students as they access higher education as part of their G.I. Bill
benefits (Collins, et al., 2014). Pursuant to the Veteran Upward Bound and summarized by Collins,
et al. (2014):
The program defines a veteran who is at-risk for academic failure as an individual
who has been out of high school or dropped out of a program of postsecondary
education for five or more years; has scored on standardized tests below the level
that demonstrates a likelihood of success in a program of postsecondary education,
or meets the definition of an individual with a disability (p. 16).
As presented by Smith-Osborne (2012), this type of program structure is imperative for not only
academic success, but also reintegration into both work environments and civilian communities.
Her findings suggest colleges and universities need increased services and programs for veterans
similar to the Veteran Upward Bound (Collins, et al., 2014) or Combat2Classes at Montgomery
College (Maryland) that provides veteran-only courses and support programs similar to those
offered to incoming freshman classes (Smith-Osborne, 2012, p. 7).
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Continuing the discussion of college and university preparedness, Ruh, Spicer, and
Vaughan (2009) focused their research on the interaction between federal requirements for access,
the Americans with Disabilities Act (ADA), 1990 and ADA Amendments Act (ADAAA) of 2008
(ADA, 2016; EEOC, 2016), and the changing landscape of education courses from in-seat
classrooms to a mixture of course offerings including fully online and hybrid (online and inclassroom) courses. They posited, “Institutions of higher learning are ideally situated to lead the
progressive wave towards utilizing technological advancements and developing a teaching
pedagogy that embraces full inclusion and development of academic and professional potential of
veterans” (Ruh, et al. 2009, p. 70). Considering that veterans are entering colleges and universities
at the highest rates in the past several decades, a trend that is expected to continue, higher education
institutions are at the forefront of service provision for veterans (Shackelford, 2009). Ruh, et al
(2009) despite the challenges presented by increased veteran populations (Shackelford, 2009);
high rates of physical disabilities and mental health problems among veteran populations as a result
of military service (Smith-Osborne, 2012); and the need for specialized veteran programs (Collins,
et al. 2014) describes veterans as “…poised to successfully transition from college to the
workforce” (Ruh, et al. 2009, p. 67).
Throughout the literature, research and presented data support both the need for expanded
veteran programs and general potential of veterans to excel in both academic and professional
transition (Smith-Osborne, 2012; DiRamio, et al. 2008; Ruh, et al. 2009; & Collins, et al. 2014).
There are, however, noted areas of veteran support programs, benefit access, and veteran subgroups that require additional attention. DiRamio, et al. (2008) presents women student veterans
as deserving of special attention from research, while Smith-Osborne (2012) explains the need for
additional resources specifically for veterans with Post-Traumatic Stress Disorder (PTSD).

20

Additionally, Shackelford (2009) suggests specialized programs and resources for veterans with
disabilities such as traumatic brain injury (TBI) and hearing loss from combat-related injuries. The
unique needs of these veteran sub-groups, accessible classrooms, specialized in-class disability
services, health and welfare support programs, only further differentiate veteran students from
their non-military civilian peers. One common theme from veteran interview data was the desire
to “blend in” with the general student population (Shackelford, 2009; DiRamio, et al. 2008), which
presents a contradictory theme to veteran-only program recommendations (Smith-Osborne, 2012;
Ruh, et al. 2008; and Collins, et al. 2014).
While, veteran-specific programs have significant research-based findings in terms of
acceptability and potential to improve academic outcomes (Smith-Osborne, 2012; Ruh, et al. 2008;
and Collins, et al. 2014), the reintegration process remains a delicate balance of providing support
and respecting individual privacy. Shackelford (2009) who noted that veterans, “are often hesitant
to self-identify these and other disabilities acquired during their military service” (p. 36) suggested
colleges and universities develop a roadmap for student veterans. His recommended roadmap
model provides a formalized process that aligns with DoD paperwork and promotes interaction
with veterans on a more individualized basis. The DoD paperwork includes a series of forms from
both the DoD and VA to incorporate service and other pertinent data such as service record,
military training and experience, medical records, and health information (Shackelford, 2009, p.
39-40). Utilizing this data with respect for student privacy as detailed by the Family Educational
Rights and Privacy Act (FERPA), 1974 (FERPA, 2016) is recommended to inform college and
university faculty and staff in connection with student data system (Smith-Osborne, 2012;
DiRamio, et al. 2008). Following this recommended approach both promotes veteran-only
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programs and services (Smith-Osborne, 2012; Ruh, et al. 2008; and Collins, et al. 2014) and
respects individual student experience (Shackelford, 2009; DiRamio, et al. 2008).
Educational opportunities, access and outcomes are not solely reliant or dependent upon
differences between veterans and non-military civilian students. There are additional
considerations to evaluate and assess in determining the impact of educational benefits for
veterans, beginning with era of service differences amongst veteran populations. Similar to the
presentation of the variation in housing benefits based on legislative changes during or following
military conflicts (Shapiro, 2006; Vigdor, 2005; Quigley, 2006; Roisman, 2005; Fetter, 2010; &
Fetter, 2011), education benefits have been modified through changes to the G.I. Bill benefits
through legislation (Greenberg, 2008; Angrist, 1993; Collins, et al., 2014; Simon, et al., 2010;
DiRamio, et al., 2008; & Smith-Osborne, 2012). The G.I. Bill of Rights was signed into law by
President Franklin Delano Roosevelt on June 22, 1944 as the Servicemen’s Readjustment Act of
1944 (Greenberg, 2008). Greenberg (2008) cited the original benefits as $20 per week for a total
of 52 weeks, which in 1944 was a significant amount of money. He explained the comparative
economic markets of the mid-1940s, “For 15 cents or even less, one could buy gasoline, cigarettes,
beer, milk shakes, or go to a movie” (Greenberg, 2008, p. 49). While various factions of Americans
had difficulty accepting the “giveaway” dollar amount, there was an alarmingly low utilization
rate of full benefits. Greenberg (2008) reported that “…most used it for so few weeks that less than
20 percent of the estimated cost was actually spent” (p. 49). Educational benefits made available
to World War II veterans from the initial G.I. Bill included payment of “…bills to the school for
tuition, fees, and books, and to mail a monthly living stipend to the veteran for up to 48 months of
schooling, depending upon the length of service” (Greenberg, 2008, p. 49). Considering the drastic
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changes to economic markets, technology, education, and society in the decades since 1944 the
G.I. Bill has undergone a series of legislative adaptations.
From the research literature, Angrist (1993) conducted a cohort-based analysis of eligible
veterans, available benefits, and utilization thereof, in addition to reported outcomes from
educational benefits in the post-Korean War era until 1985. He separated the veterans from the
more than two-decade analysis timeframe (1964 – 1989) into Vietnam veterans (August 1964 –
May 1975) and the first generation of All Volunteer Force (AVF) veterans (May 1975 – September
1980) to compare cohort differences (Angrist, 1993). Collins, et al. (2014) focused their analysis
on the Montgomery G.I. Bill-Active Duty (post-1985) and the Post-9/11 G.I. Bill. From the Angrist
(1993) results, the breakpoint for veteran benefits was December 31, 1976 with prior service
members qualifying for post-Korean War benefits and subsequent eligibility for a contributory
benefit program known as the Veteran Educational Assistance Program (VEAP) (p.638). Both
studies (Angrist, 1993; Collins, et al., 2014) sought to understand differences in education benefit
usage as well as explain differences in educational outcomes from various benefit types from 1964
to the present.
From a monetary perspective, Angrist (1993) reported post-Korean War benefits paid in
1978 were approximately $311 per month for a maximum of 45 months or a total of $13,995 as
compared to the maximum of $5,400 paid over 36 months to VEAP participants (p. 638). The
VEAP Program benefits of $5,400 was dependent upon a personal contribution of $2,700, which
was matched by the government (Angrist, 1993). The Montgomery G.I. Bill, which began in 1985
was designed to provide a monthly education and living expense stipend, which in October 2013
was set at a maximum of $1,648 per month (Collins, et al. 2014, p. 9). The Post-9/11 benefits were
designed to separate educational and living expenses with individual maximums for education
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based on in-state tuition (for public schools) and $19,198 per academic year (private and
international schools) as of August 2013 (Collins, et al. 2014, p. 9). Collins, et al. (2014) also
reported housing and living expenses paid under the Post-9/11 benefits varied by geographic
location with a range from $768 to $3,258.23 per month (p. 9). Additionally, Collins, et al. (2014)
explained both programs, Montgomery G.I. Bill and Post-9/11 G.I. Bill, as available to eligible
veterans for a maximum of 36 months of fulltime education or the part-time equivalent.
Comparatively on a 36-month allotment of benefits there are wide variations among service
era veterans. Calculated benefits equaled $11,196 available for post-Korean War veterans and
$5,400 for VEAP veterans in 1978, which when calculated using the CPI Inflation Calculator
(BLS, 2016) are the equivalent of approximately $40,000 and $19,250 in 2013. Similarly,
Montgomery G.I. Bill era veterans were provided over $59,000 over 36 months based on 2013
allotments. Post-9/11 veterans have access to benefits that are considerably more variable;
however, for comparison a veteran in a private institution for 3 academic years as a fulltime student
would qualify for over $57,500 for tuition, in addition to living expenses ranging from
approximately $27,600 to $117,300 depending upon geographic location. The vast differences in
available assistance from educational benefits as summarized above, further confirm results of
Angrist (1993), who posited changes in program-use and relative outcomes from post-Korean War
to VEAP veterans were more effected by “a less generous program” (p. 649).
Eligibility definitions were also changed from the inception of the G.I. Bill of Rights in
1944, which was all-inclusive after 90-days of service and an honorable discharge (Greenberg,
2008). Angrist (1993) summarized the requirements for post-Korean War and VEAP veterans to
be eligible for educational benefits. Post-Korean War eligibility was based on “active duty service
for more than 180 continuous days between January 31, 1955 and January 1, 1977” (p. 638) for
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up to 10 years following discharge date until benefits were discontinued in 1989. VEAP benefits
were available to veterans who began their service, “after December 31, 1976 and before July 1,
1985” (p. 638) for up to 10 years following discharge date. Additionally, the VEAP program
required veterans to have participated in monetary contributions for a minimum of 12 consecutive
months (Angrist, 1993). According to the U.S. Department of Veteran Affairs (2016), the
Montgomery G.I. Bill is currently available in two program formats, one for active duty and one
for reservists. The eligibility requirements for the active duty program requires program
enrollment, in addition to a $100 per month payment for 12 months and completion of their
minimum service obligation. Comparatively, the reservist program is available, “For Reservists
with a six-year obligation in the Selected Reserve who are actively drilling” (VA MGIB, 2016).
Similarly, the Post-9/11 G.I. Bill has specific eligibility requirements as stated by the U.S.
Department of Veterans Affairs:
If you have at least 90 days of aggregate active duty service after Sept. 10, 2001,
and are still on active duty, or if you are an honorably discharged Veteran or were
discharged with a service-connected disability after 30 days, you may be eligible
for this VA-administered program. For approved programs, the Post-9/11 GI Bill
provides up to 36 months of education benefits, generally payable for 15 years
following your release from active duty. (VA P911, 2016).
Considering the eligibility requirements as presented for different eras of service, there is
considerable support for the statistically significant reported differences in veteran usage of
educational benefits and related outcomes (Angrist, 1993; Collins, et al., 2014; DiRamio, et al.,
2008; Ruh, et al., 2009; & Simon, et al., 2010).
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An additional presentation of educational utilization and outcome analysis was conducted
by Simon, Negrusa, and Warner (2010) who sought to connect educational benefits to military
testing scores on the AFQT, which was also summarized as part of the jobs and businesses
literature (Mangum and Ball, 1987). Simon, et al. (2010) postulated that military recruitment and
enlistment trends indicated increased benefits leading to “high-quality” youth enlistments. They
defined “high-quality” youths as high school educated with an average score higher than 50 on the
AFQT (Simon, et al., 2010). They further posited the increase in “high-quality” enlistments were
a result of the Montgomery G.I. Bill, which allotted more monetary support for eligible veterans
(Collins, et al., 2014; Angrist, 1993) than past benefits. Simon, et al. (2010) reported, “We find
that a $10,000 increase in veterans’ education benefits increases the probability of MGIB
[Montgomery G.I. Bill] usage by about 5 percentage points” (p. 1021). From their findings, they
anticipated increased utilization rates across all branches of military service among Post-9/11
veterans at about 20 percent considering the monetary increases in available benefits as compared
to those veterans only eligible for Montgomery G.I. Bill benefits (Simon, et al., 2010).
Educational benefits have been a long-standing benefit provided to eligible service
members since the inception of the G.I. Bill of Rights in 1944. Over the past seven-decades, there
have been significant changes to the programmatic structure of benefit payments, allowable
expenses, eligibility requirements, and contributory participation (Angrist, 1993; Collins, et al.,
2014; DiRamio, et al., 2008; & Simon, et al., 2010). Differences in utilization rates have been
observed throughout the research to change along with various programmatic modifications
(Angrist, 1993; Collins, et al., 2014; & Simon, et al., 2010) as well as specific veteran needs
including disabilities (DiRamio, et al., 2008 Ruh, et al., 2009; Smith-Osborne, 2012; &
Shackelford, 2009). The CFED A&O Scorecard reports educational outcome data in the form of
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educational degree attainment or academic progress (CFED A&O Scorecard, 2016) and includes
variable data to parse-out veteran populations. Utilization of this, or comparable data, should yield
interesting comparisons between veterans and non-military civilians as well as veterans based on
eras of service as reported in the literature.

Data Sources
As discussed throughout this article, there are numerous available data sources that include
veteran or military service variables. These data sources, all of which are national data sources,
provide substantial opportunities to assess life-after service outcomes as compared to non-military
civilians and within various veteran populations. In addition to serving as reliable and robust
secondary sources of data, these data sources also empower and inform primary data collection
efforts and instrument designs. Specific national sources of data for employment and education
related studies as presented in this article are presented in the table below. Additional sources of
data are available with focus areas outside of education and employment; however, there may be
cross-over variables for consideration in specific studies based on research questions and
hypotheses.
From a health perspective, the Behavioral Risk Factor Surveillance System (BRFSS)
http://www.cdc.gov/brfss/annual_data/annual_data.htm, which is adult-health related content with
annual health data beginning in 1984 and military or veteran status variable(s) dating to 1990.
Another health-related data source is the Youth Risk Behavioral Surveillance System (YRBSS)
http://www.cdc.gov/healthyyouth/data/yrbs/index.htm, which is the youth equivalent to the
BRFSS and could be used to assess children health impacts or outcomes in military communities.
Additionally, the U.S. Department of Veterans Affairs (VA) has a series of specialized veteran
specific data and surveys that are publicly available, including: the 1979, 2001, and 2010 National
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Survey of Veterans (NSV) and the December 2006 Analysis of Differences in Disability
Compensation, in addition to numerous others. The VA has a repository of published reports
available and accessible online in substantive areas such as population to include various
population profiles of veterans such as rural, women, and minorities to name a few. Additional
profiles include: period of service; income and poverty; health, education, and employment;
utilization of VA benefits and services: and a collection of historical and annual reports (VA
Reports, 2016).

28

Table 1. National Data Sources with Veteran Variable
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Table 2. Veteran-specific National Data
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Conclusion
Research investigations have sought to identify differences in veterans’ life-after service
outcomes using both available secondary data sources and primary data collection methods. From
both general population and era of service comparison perspectives there are substantial
opportunities to use nationally available secondary data sources in veteran-based research
investigations. Many of the national secondary data sources include veteran status or military
service variables as part of their data collection instruments. Additional data sources are focused
specifically on veteran outcome, socio-economic, demographic, and regional data points.
Collectively, these publicly accessibly national data sources provide numerous opportunities to
study differences in outcomes related to employment and education in veteran populations.
Combined with available veteran data tables from the VA, veteran-focused research can be applied
to numerous levels of analysis and ensure sample representativeness. Opportunities exist to
combine these nationally available data sources to study individual and community outcomes that
can further shape policy or be used in policy evaluation. Data sources can be used independently,
in combination with one another, or to inform primary data collection that aligns with nationally
available data. Going forward, research involving veterans’ experiences and post-military service
outcomes can be designed to align or compare with general population trends using these
nationally available data sources as a baseline. Research designs applying this strategy should elicit
findings to inform policy-making, program design, in addition to policy analysis and program
evaluations.
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Chapter 3: Evaluating the Policy Process: A Justification for
Development of Event Outcome Analysis
Abstract
Policy and program evaluation would benefit from a wider application of event historystyle analysis using cross-sectional data through a new method, termed Event Outcome Analysis.
There is an extensive literature on event history analysis with a small subset of recent event
histories conducted with cross-sectional data. From an interdisciplinary methodological review,
there is sufficient literature-based support for expanded utilization of cross-sectional data in
addition to recommendations and best practices for cross-sectional data integrity assurance. This
article combines the vast event history literature and growing cross-sectional application in a
synthesis with other methodology research related to survey data, cross-sectional vs. longitudinal
data, and develops a framework for Event Outcome Analysis. The developed framework includes
a five-phase methodology with considerations, recommendations, and best practices from
literature spanning the breadth of interdisciplinary resources. Finally, an initial beta-test study is
proposed and presented as a first step towards expanding the methodology to evaluating policy
and program outcomes.
Key Words: Methodology Development, Cross-sectional Data, Event Outcome Analysis
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Introduction
Cross-sectional data with Multilevel modeling has been deployed in a growing number of
Event History Analysis investigations since the late 1990s and early 2000s. One of the most
common cited needs for cross-sectional data modeling from the literature is the overall lack of
longitudinal data and the intensive time and cost to collect longitudinal data (Rindfleisch, et al.,
2008). There are numerous robust secondary data sources collected through well-designed survey
research techniques, such as the American Community Survey (ACS), which are potentially underutilized as a result of methodological requirements or best practices based on longitudinal data.
The goal of this article is to introduce a methodological modification to Event History Analysis
(EHA) for increased application in the fields of policy and program evaluation deemed Event
Outcome Analysis (EOA).
A research study of cross-sectional and longitudinal data was conducted by a diverse group
of business and marketing researchers led by Aric Rindfleisch, which sought to assess the
quantitative difference in analytical outcomes from both data types. Rindfleisch, et al. (2008)
hypothesized there is a larger capacity to utilize cross-sectional data in lieu of longitudinal data.
They posited three strategies for data collection, “(1) employing multiple respondents, (2)
obtaining multiple types of data, or (3) gathering data over multiple periods” (Rindfleisch, et al.,
2008, p. 262) to reduce common method variance (CMV) and increase the potential for causal
inference (CI) from cross-sectional data analysis. Multilevel modeling with cross-sectional data as
applied by Barber, et al. (2000); Biggeri, et al. (2001); Hedeker, et al. (2000); Ma and Willms
(1999); & Reardon, et al. (2002) has proven effective in EHA, but is still under-utilized
comparatively within the overall methodology.
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Based on the cross-sectional EHA literature (Barber, et al., 2000; Biggeri, et al., 2001;
Hedeker, et al., 2000; Ma and Willms, 1999; Reardon, et al., 2002; Barros and Hirakata, 2003; &
Van Houwelingen, 2007) and the work of Rindfleisch, et al. (2008) there is sufficient support for
the development of an EOA methodology. This methodological modification will deploy crosssectional data in lieu of the typically utilized longitudinal data. This article will first present EHA
from a historical application perspective as well as a cross-sectional data modeling perspective.
Following this historical discussion will be a presentation of methodological recommendations,
statistical procedures and modeling techniques for EOA. In conclusion, a research investigation
will be introduced in which EOA will be conducted as a first step to establishing a framework for
EOA.

Event History and Survival Analysis
An event for the purposes of event history and survival analysis is defined by Paul Allison
(2014) consists, “of some qualitative change that occurs at a specific point in time” (p.1). Allison
(2014) summarized the breadth of event history interest areas, to include: criminology; sociology,
specifically medical sociology; psychology with emphasis on psychiatric episodes or treatment;
political science; and demographic analyses assessing social changes such as birth, death, and
immigration. Considering the noted examples and the review of the literature focused on the
transition from active duty to civilian life, there is clear indication of a fit for military service
investigations within an event history and survival analysis framework. Specifically, from the
veteran transitional literature health perspective, Teachman (2009) indicated, “there appears to be
something about serving on active-duty that lowers self-reported health below its expected level”
(p 334). Furthermore, he posited that self-reported health of active duty veterans would be higher
had they not served on active duty. Additional literature supports for the utilization of event history
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to assess military service was noted by Clemens and Milsom (2008) in their analysis of veteran
transition from active duty. They postulated, “Enlisted service members in transition to civilian
life are a relatively unique population because they have significant military work experience but
may lack self-knowledge and occupational knowledge specific to the civilian sector” (Clemens
and Milsom, 2008, p. 253). While the fit of an investigation of military service or veteran transition
seems more than logical, there are specific data and analysis requirements for an event history and
survival analysis study.
Allison (2014) provided a description of the methodological requirements for an EHA,
which include: 1) longitudinal data to assess change over time; 2) censoring, which accounts for
unknown values of dependent variables considering study and data timeframes (p. 2); and 3) timevarying explanatory variables, which could include changes to data related to employment status
or income (p. 3). There are numerous opportunities to deploy event history as a primary method
for analysis; however, Allison (2014) explains, “In fact, there is no single method of event history
analysis but rather a collection of related methods that sometimes compete and sometimes
complement one another” (p. 1). This natural variation in methodological application and design
as noted by Allison (2014) is a recurrent theme throughout the event history literature. Historically,
a majority of studies adhere to the longitudinal data requirements in data collection (examples:
Allison, 2014; Chen and DesJardins, 2007; Thorley Hill, et al. 1996; & Park and Hendry, 2015).
More recently, a collection of researchers tested the utilization of cross-sectional data or
longitudinal data along with multilevel modeling to meet the requirements of event history and
survival analysis (Reardon, et al. 2002; Ma and Willms, 1999; Barber, et al., 2000; Biggeri, et al.
2001; & Hedeker, et al. 2000), which has led to comparative analysis between methodological
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approaches or additional design considerations (Barros and Hirakata, 2003; Van Houwelingen,
2006).
From the methodological overview by Allison (2014) there are five-fundamental
dimensions to EHA summarized along with a presentation of five example studies. The dimensions
as listed by Allison (2014) are: 1) “Distributional versus regression methods” (p. 4); 2) “Repeated
versus non-repeated events” (p. 5); 3) “Single versus multiple kinds of events” (p. 5); 4)
“Parametric versus non-parametric methods” (p.5); and 5) “Discrete versus continuous time” (p.6).
From a veteran transitional or military service perspective and considering the provided summaries
of each of the five-dimensions of event history, two would be dually applicable. While military
service maybe most often thought of as a single occurrence event, there are distinct possibilities
for a multiple event scenario in military service; most plausibly, more than one active duty service
period interwoven with times of military separation (veteran status). Active duty service could also
be defined as a single or multiple events based on eras of service with service specifically in only
one era (WWII, Korean War, Vietnam War, Gulf War, Operation Iraqi Freedom, or Operation
Enduring Freedom) or multiple eras (WWII and Korean War; WWII, Korean War and Vietnam
War; Korean War and Vietnam War; Gulf War and OIF; OIF and OEF; or Gulf War, OIF, and
OEF). Two other dimensions of event history as summarized by Allison (2014) would be
applicable as follows for a potential veteran transitional study: regression methods in lieu of
distributional and discrete-time analysis in favor of continuous-time analysis. The final dimension,
“Parametric versus non-parametric methods” (p. 5) presents an interesting choice based on defined
timeframes of military service in terms of eras of service, tours of duty, and enlistment periods.
Based on the work of Allison (2014) the Cox proportional hazards model (Cox, 1972) maybe the
most applicable approach as it blends parametric and non-parametric methods.
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From the educational literature, Chen and DesJardins (2007) designed an EHA to examine
drop-out rate differences between low income and higher income students. They explained, “event
history analysis methods have a number of advantages including properly estimating duration data,
distinguish ‘censored’ from ‘uncensored’ cases, and accommodating covariates that change their
value and effect over time” (Chen and DesJardins, 2007, p. 7). From a design perspective, Chen
and DesJardins (2007) selected a discrete-time method to measure the probability of student drop
out conditional on not experiencing an event, such as graduation that would naturally terminate
education. Discrete-time analysis was selected as a result of reported dropouts on an academic year
basis (Chen and DesJardins, 2007). This methodological design aligns with the discrete-time
example provided by Allison (2014), which assessed the risk (probability) of promotion of
assistant professors to associate professor during a 10-year study period of doctoral degree
recipients from the 1950s and 1960s. Allison (2014) explained, “In discrete time, the hazard is the
conditional probability that an event will occur at a particular time to a particular individual, given
that the individual is at risk at that time” (p. 8).
In another education related event history, Scott and Kennedy (2005) developed models to
investigate conditional hazards of high school students making one of multiple available choices
following graduation. Their discrete-time analysis, which included the following options: directly
enter the labor force, attend a 2-year college, or enroll at a 4-year institution, in addition to relative
risk of dropout upon entering a 2- or 4-year college (Scott and Kennedy, 2005). Furthering the
previous notation from Allison (2014), this analysis method aligns within EHA with specific
application of the discrete-time, conditional probability models. Additionally, Scott and Kennedy
(2005) presented survival or EHA as well-defined in terms of criteria, which allows for
operationalized definitions to be developed for model fit. They explained, analysis of competing

37

risks follows participants throughout a study regardless of specific outcomes, which a single
occurrence EHA allows researchers to, “assume that only one outcome can occur {dropout of
college} and once an outcome occurs the subject is no longer at risk” (Scott and Kennedy, 2005,
p. 415). Allison (2014) presented these types of proportional hazard models (Cox regression) as
popular in various disciplines it has weaker assumption requirements as compared to other
parametric models. Scott and Kennedy (2005) designed their study to assess pathway effects as
impacts to educational outcomes based on student choices about enrollment in higher education.
Model building throughout their study was accentuated by the application of ignorability
conditions allowed within hazard estimates (Scott and Kennedy, 2005). Specifically, they defined
such ignorability conditions as: “1) Using data from a censored subject until the censoring occurs,
and then allowing that subject to disappear from subsequent periods; and 2) Interpreting hazard
estimates in each period just as we would if censoring never occurred” (p. 419). Citing the
importance of these conditions within their study, Scott and Kennedy (2005) noted:
If, say, student death and truncated data are non-informative for dropout, terminal
AA, and transfer, we can interpret our estimate ĥ (drop, 4) as the probability of a
dropout in period 4 without a degree and without having transferred; no reference
need be made to death or data missingness (p. 419).
Using the event history model along with longitudinal data, Scott and Kennedy (2005) found
dropout hazard to be a constant overtime with most dropouts a result of prolonged exposure in lieu
of augmented hazard.
From the financial literature, two 1990s studies were conducted using EHA to determine
the changing proportional hazard financial distress and eventual bankruptcy (Thorley Hill, et al.
1996) and assess joint venture failures as a function of involved entities (Park and Russo, 1996).
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Both investigations were conducted using event histories to further develop findings reported from
earlier cross-sectional analyses. Thorley Hill, et al. (1996) argued, “We use event history
methodology and dynamic models which allow for time-varying explanatory variables and control
for censored observations” (p. 60). To fully assess a financial firm’s transition on a stability
spectrum from stable to bankrupt, Thorley Hill, et al. (1996) applied event history as a dynamic
model to measure change over time of independent variables and relative changes in impact on
dependent variables. Similarly, Park and Russo (1996) utilized event history to investigate the
interaction between and within organizations across the continuum of joint ventures from
cooperation to competition. Results from Thorley Hill, et al. (1996) suggested that a similarly
designed cross-sectional analysis would miss indicators of directional transition of a firm from a
more stable status to eventual bankruptcy over time.
Utilizing EHA, Park and Russo (1996) were able to not only further previous findings in
terms of the negative impact of competitors meeting for a joint venture and the positive impact of
multiple joint ventures between partners simultaneously, but also add new findings to the literature.
Park and Russo (1996) found, contrary to their literature based hypothesis, that joint ventures
incorporating more partners were less likely to fail (p. 885). Based on Allison (2014) both studies
provided examples of parametric (reporting each year), multiple types (both included a spectrum
of potential participation or outcomes) and repeated events (until bankruptcy in Thorley Hill, et al.
1996) that aligned well with EHA. In addition to the work on Allison (2014), Park and Hendry
(2015) developed a guidance report for assessing most often used event history models for model
fit based on assumptions and biases. Park and Hendry’s (2015) guidance addressed directly the
flexibility in EHA as noted by Scott and Kennedy (2005). They argued event history models,
“…should engage in certain basic techniques of exploratory data analysis- namely, investigation
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of censoring and outliers- in order to make more informed decisions about detecting and correction
for violations of the proportional hazards assumption” (Park and Hendry, 2015, p. 1086).
EHA was modified by Berry and Berry in 1990 for the purpose of studying policy adoption
trends at the state-level. In their seminal work on state innovation, Berry and Berry (1990) posited
EHA would provide more substantive and interesting findings than previously used methods.
Specifically, they emphasized the predictive capacity of EHA through which state policy adoption
in specific years could be anticipated (Berry & Berry, 1990, p. 399). In the nearly three decades
since the state innovation work by Berry and Berry, numerous others have utilized EHA to
investigate policy adoption (Berry, 1994; Volden, Ting, & Carpenter, 2008; Volden, 2006; Beck,
Katz, & Tucker, 1998; and Buckley & Westerland, 2004). A commonality amongst these studies
were discrete time-series analysis conducted with cross-sectional data and multilevel modeling.
Additionally, each of the noted studies incorporated policy diffusion into study design or
hypothesis development all of which were designed to assess policy adoption behaviors. To predict
policy adoption through EHA, the noted studies utilized regional diffusion as a level of analysis.
This methodological design led to more interesting and substantive findings of studies assessing
policy adoption “events” as posited by Berry and Berry (1990). By incorporating variables to
identify differences in state policy environments, the methodological shift proposed by Berry and
Berry (1990) improved the predictive capacity of EHA for future policy adoption activities in other
states. In addition, the use of cross-sectional data to conduct state innovation-related EHA studies
created the opportunity for cross-sectional EHA.

Cross-Sectional Event History Analysis
In event history, as noted by Allison (2014) and multiple researchers throughout the
literature (Park and Russo, 1996; Park and Hendry, 2015; Scott and Kennedy, 2005; & Chen and
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DesJardins, 2007), there are often data limitations that from a traditional perspective would
disqualify specific investigations from using an event history model. Reardon, et al. (2002)
addressed this specifically, “… since event history methods require longitudinal data and most
studies of adolescent cigarette use are cross-sectional, a person-period data set must be constructed
from cross-sectional data in order to make these analyses possible” (p. 298). Barros and Hirakata
(2003) conducted logistic regression using Cox and Poisson regression and cross-sectional data as
a potential work-around to conducting EHA without longitudinal data. While cross-sectional
models have, as noted in the literature, a tendency to lead to large interval error estimates (Thorley
Hill, et al. 1996; Park and Russo, 1996; and Allison, 2014), Barros and Hirakata (2003) designed
a log-binomial Cox and Poisson model that accounted for errors noted throughout the literature
using adjusted variances. They posited:
It is, therefore, not only possible, but actually easy to use other models than logistic
regression to analyze cross-sectional (or longitudinal) data with binary outcomes,
the advantage being the prevalence (or cumulative incidence) ratio as the measure
of association, more interpretable and easier to communicate, especially to nonepidemiologists (Barros and Hirakata, 2003, p. 31).
Cross-sectional application as described by both Barros and Hirakata (2003) and Reardon, et al.
(2002) were developed for medical and health research. Although there is an extensive literature
supporting the longitudinal “gold standard” for EHA, there are a growing number of high-quality
research studies using cross-sectional data to conduct EHA.
The Reardon, et al. (2002) study is one of five noted investigations that utilized a crosssectional, multilevel modeling approach to EHA (Barber, et al., 2000; Biggeri, et al., 2001;
Hedeker, et al., 2000; & Ma and Willms, 1999). Barber, et al. (2000) applied retrospective data
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collection for a health-related study to a series of available multilevel modeling software packages.
Their discrete-time analysis of contraceptive use in rural Nepal incorporated hazards at multiple
levels, person and neighborhood. Additionally, Barber, et al. (2000) provided coding methods for
presented modeling methods for Hierarchical Linear Modeling (HLM) and Markov Logic Network
(MLN) software packages. Biggeri, et al. (2000) applied a similar multilevel approach to study
transition from university graduation to employment in Italy based on the amount of time from
graduation to first job. A random sample of 10,388 records were drawn from the 1995 INSI, a
national survey of job opportunities in Italy, to study 1992 university graduates. The 10,388
included individuals represented 64 universities and 766 courses with a discrete-time window of
48-months or less to obtain a job following graduation in 1992. Specifically related to military
service, Biggeri, et al. (2000) found variation in the military covariate based on time of military
service as compared to enrollment in university.
Continuing in the education realm, Ma and Willms (1999) used multilevel modeling in
concert with longitudinal data from elementary and secondary education with specific focus on
mathematics dropouts. Ma and Willms (1999) cited the possibility of applying cross-sectional data
to a multilevel model event history, but noted for their investigation cross-sectional data was not
appropriate. Hedeker, et al. (2000) conducted another health study that utilized a multilevel model
approach to conduct EHA of group-timed survival data at the individual and clustered level. The
Hedeker, et al. (2000) and Reardon, et al. (2002) investigations were similar in both design and
substantive topic material of analysis. Reardon, et al. (2002) sought to design a discrete-time model
at the person-level as a baseline for comparison with multilevel models to including both the
individual and neighborhood levels in addition to any interactions between levels. From a
methodological standpoint, Reardon, et al. (2002) summarized four critical assumptions detailed
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in Barber, et al. (2000), which are required to conduct multilevel discrete-time analysis, “…(a) the
modeling assumption; (b) the conditional independence assumption; (c) the noninformative
covariates assumption; and (d) the coarsening at random assumption” (Reardon, et al. 2002, p.
300). From this presentation of EHA, there are numerous adapted event history methods, which
have the potential to incorporate cross-sectional data (Reardon, et al. 2002; Biggeri, et al. 2000).
From their review of available methods for conducting EHA, Barros and Hirakata (2003)
postulated that many methods are available from which researchers must select the best available
model pursuant to their project, data, software and training.
Additional methodological considerations for conducting EHA include examples of count
data application to modeling as presented by Wooldridge (2002) and a method called
“landmarking” from the work of Van Houwelingen (2006). Wooldridge (2002) incorporated a
discussion of count variables, for example; “number of times someone is arrested during a given
year, number of emergency room drug episodes during a given week, number of cigarettes smoked
per day, and number of patients applied for by a firm during a year” (p. 645). From an example
study in Botswana, he presented the Poisson regression model as an event history-type linear
model capable of analyzing count data as previously defined (Wooldridge, 2002). Van
Houwelingen (2006) applied landmark analysis, or landmarking, to Cox models to weight timevarying covariates during specific intervals dependent upon landmarking point. Van Houwelingen
(2002) describes the modeling activities as resulting in parsimonious models through
straightforward model fit. He explained that creating landmarking data sets for EHA is reliant on
data with either time-varying effects or time-dependent covariates. Considering policy changes as
observed throughout the presentation of veteran transitional literature, the notion of landmarking
may be applicable.
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Methodological Gap
From a review of the methodological history of EHA, there have been numerous
innovations to modify analysis procedures to better study events. EHA is most often deployed to
study qualitative events as the dependent variable based on a set of explanatory variables that have
risk, survivability and, or other hazard-based values related to the dependent event variable
(Allison, 2014; Chen and DesJardins, 2007; Park and Hendry, 2015; Thorley Hill, et al., 1996).
Modifications to EHA seeking to use cross-sectional data are most often found in health-related
research, specifically targeted health initiatives for youth or program participants that by design
do not collect longitudinal data (Reardon, et al., Biggeri, et al., 2001; Hedeker, et al., 2001; Barber,
et al., 2000). State policy innovation studies beginning with Berry and Berry (1990) sought to
assess successful policies, or innovative policies, as main effect predictors in concert with other
explanatory variables on similar policy innovations in neighboring states or local governments
(Berry, 1994; Volden, 2006; Beck, et al., 1998; and Buckley & Westerland, 2004). From these
multidisciplinary approaches to event-based modeling there is an opportunity to once again modify
event-based analysis to study policy outcomes for individuals or groups.
Legislation has been proposed and passed as early as the Civil War era to provide support
and resources for veterans (Roisman, 2005). Beginning in 1944, with the G.I. Bill of Rights, the
federal government became a consistent provider of veterans benefits across substantive policy
areas found on data sites such as the CFED A&O Scorecard. While available data for an analysis
of veteran transition is not typically reported in longitudinal form, there are examples for coding
data, designing models and implementing methods for conducting event history-based analysis
without longitudinal data (Barber, et al. 2000; Biggeri, et al. 2001; Hedeker, et al. 2000; Ma and
Willms, 1999; Barros and Hirakata, 2003; & Reardon, et al 2002). Additionally, there is a potential
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to apply an event window variable based on landmark analysis (Van Houwelingen, 2006) to
analyze the relative changes and impacts to benefit utilization and outcomes (CFED A&O
Scorecard, 2016) with major policy changes coded as landmarks. Assessing the policy innovation
studies, there is also reason to believe cross-sectional veteran outcome data could be applied to an
event history-type model using some form of risk, hazard or survival analysis.
From a historical event history perspective, available data for comparison of veterans,
veterans by service era, and non-military civilians based on the American Community Survey data
as presented on the CFED A&O Scorecard would not be possible. The design from the dependent
variable to dataset structure is not designed to fit within the EHA modeling capacity. However,
there is an opportunity to develop a methodological approach based on the multidisciplinary
examples as previous presented. Concepts, procedures, and modeling techniques from the
numerous studies identified that utilized a combination of the innovative methods such as
multilevel modeling, cross-sectional data, and event windows (landmarking) to study events can
be applied to analysis of policy outcomes (Barber, et al. 2000; Biggeri, et al. 2001; Hedeker, et al.
2000; Ma and Willms, 1999; Barros and Hirakata, 2003; Van Houwelingen, 2006; & Reardon, et
al 2002). Similarly, the state policy innovation studies beginning with Berry and Berry (1990)
approaches to predict policy-making events by neighboring state and local governments serve as
examples for measuring policy outcomes (Berry, 1994; Volden, 2006; Volden, et al, 2008). While
these analyses have not addressed policy events as independent variables for individual or group
outcomes, or events (for example; change in education, employment, or residence), collectively
they provide the building blocks for developing such a methodological approach.
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Event Outcome Analysis
Event History Analysis (EHA) as previously discussed has been conducted historically
with longitudinal data pursuant to the work and recommended best practices of Allison (2014).
During the late 1990s and early 2000s a variety of event history analyses were conducted using
cross-sectional data and multilevel modeling. Event Outcome Analysis (EOA) was developed
utilizing some of the modeling recommendations and requirements detailed by Allison (2014) and
seminal work of Berry and Berry (1990) that used EHA for policy adoption studies. Additionally,
the methodological modification was based on the relevant cross-sectional and multilevel
modeling literature, and a review of survey data literature comparing longitudinal and crosssectional data. Modeling for EOA is designed to incorporate the policy (or program) change as an
independent, exposure, offset, or event window variable with other explanatory variables in studyspecific multilevel models. Similar to the EHA literature for cross-sectional data, multilevel
modeling is recommended for EOA-based studies. Considering cross-sectional samples will vary
based on date of collection, time should be considered for inclusion as a random-effects parameter.
Incorporating time as a random-effect in the second level accounts for known variations in
observations (respondents) from cross-sectional datasets. The following presentation of EOA
builds a framework for analysis using cross-sectional data, multilevel modeling, and data best
practice recommendations for method application.
Building from the work of Barber, et al. (2000); Biggeri, et al. (2001); Hedeker, et al.
(2000); Ma and Willms (1999); & Reardon, et al. (2002) and with consideration of the seminal
event history method as developed by Allison (2014) and Berry and Berry (1990), EOA will be
applicable as a policy and program evaluation tool. Allison (2014) recommended best practices
for EHA include: 1) longitudinal data, 2) censoring to account for unknown values of dependent
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variables (p. 2); and 3) time-varying explanatory variables, which often is applied to changes
related to employment status or income (p. 3). From a data integrity perspective, longitudinal data
offers individual data points across a specified time-period, which is collected in less quantity in
the United States as compared to other nations (Rindfleisch, et al., 2008). Additionally,
longitudinal data has high potential for individual attrition from inclusion in the dataset overtime
as well as confounding or compounding effects of specific events within data collection time frame
(Rindfleisch, et al., 2008). From an applied perspective, cross-sectional data is more cost- and
time-effective with a potential application to event history using multilevel modeling as previously
discussed.
To maintain data integrity and best-fit within event history, specific steps must be followed
to ensure known cross-sectional data issues are minimized. From the literature, the most commonly
cited issues with cross-sectional data, specifically survey data include a high occurrence of
common method variance (CMV) and lower capacity for casual inference (CI), both of which are
considered strengths of longitudinal data (Rindfleisch, et al., 2008). As previously mentioned,
Rindfleisch, et al. (2008) recommended three strategies for data collection, “(1) employing
multiple respondents, (2) obtaining multiple types of data, or (3) gathering data over multiple
periods” (p. 262) to reduce CMV and increase potential of CI from analysis. Survey instruments
are commonly constructed with Likert-type scales and other similar scale anchors, which have
been shown to increase CMV bias (Podsakoff, et al., 2003). Additional methods to reduce CMV
in cross-sectional data include separating outcome and predictor variables through a variation in
scales and response formats (Crampton and Wagner, 1994; Lindell and Whitney, 2001).
Rindfleisch, et al. (2008) discussed the importance of sequencing in both longitudinal and
cross-sectional survey research to ensure specific events that may impact outcomes are accounted
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for in analysis. For EOA, event windows, based on landmark analysis as presented by Van
Houwelingen (2006), are observed as a best practice in event history modeling. In consideration
of longitudinal data as the “best practice solution” for survey research, Rindfleisch, et al. (2008)
reported, “our review of the literature indicates that (1) this solution is incomplete and entails some
potentially troubling side effects and, (2) in some cases, a well-designed cross-sectional survey
may serve as an adequate substitute for longitudinal data collection” (p 264). From the Monte
Carlo simulation conducted Rindfleisch, et al. (2008) also found limited differences between
longitudinal and cross-sectional data in terms of CMV, temporal order, covariation, and coherence.
They also found a lower than anticipated impact of observed CMV bias on CI when comparing
longitudinal and cross-sectional Monte Carlo models (Rindfleisch, et al., 2008). Aiding the
development of an EOA method using cross-sectional data, Rindfleisch, et al. (2008) reported,
“longitudinal data collection is most valuable when researchers are examining constructs, subjects,
or contexts that display a substantial amount of method variance and when the correlations
between predictors and outcomes are small” (p. 272-273).
The proposed EOA method is constructed to be completed in five phases, each of which
includes quality assurance checks to ensure data and model development is consistent with best
practices and recommendations throughout relevant literature. The first phase of the analysis
begins with a review of the survey or data source for selected analysis to determine applicability
of EOA. Method applicability is defined as: survey data that meets at least 1 of 3 strategies
presented by Rindfleisch, et al. (2008) (specific strategy may be dependent analysis goals and
design) in addition to using instruments designed with minimal Likert-type or similar response
options (Podsakoff, et al., 2003) or include separation parameters for indicators and outcomes
(Crampton and Wagner, 1994; Lindell and Whitney, 2001). Phase one will also incorporate a
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model-fit assessment based on the work of Allison (2014) to select a best practice-based model
from one of five options, which include: 1. “Distributional versus regression methods” (p. 4); 2.
“Repeated versus non-repeated events” (p. 5); 3. “Single versus multiple kinds of events” (p. 5);
4. “Parametric versus non-parametric methods” (p.5); or 5. “Discrete versus continuous time”
(p.6).
The selection of a baseline modeling technique will depend upon the data available from
cross-sectional source as well as intended objectives and goals of the study. If needed based on
Phase one assessments, data cleansing may be applied to restructure or recode data, select
additional data sources, or combine existing data sources to create variables. Following data
cleansing a Phase one re-assessment would be conducted based on cleansing procedures to reassess
instrument-fit, data-fit, model-fit, or some combination of these model requirements.
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Figure 2. Conceptual Model of Phase I: Data Review
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Phase two of the analysis consists of variable and general data coding procedures pursuant
to the recommendations of Reardon, et al. (2002) and Biggeri, et al. (2001) to provide an individual
and group level of analysis. Initially, dependent and independent variables will be selected and
assessed for inclusion in modeling. Following variable selections, grouping parameters should be
designed to provide at least two distinct methods for application of multilevel modeling. Coding
procedures and variable selection decisions are imperative to grouping parameters as confounding
or compounding effects may result from these activities. Additionally, coding should be completed
to match data requirements of the selected analysis method, which could include parametric, nonparametric, binomial, multinomial, and time-series variables among others. The final activity of
phase two will be to assess the potential for event windows applicability to the study. Van
Houwelingen (2006) designed landmarking as a supplementary analysis method to study policy or
program changes, which was renamed for as event windows to serve as a level-based variable or
multilevel grouping parameter in EOA. Event windows could also be used as a control variable to
reduce error estimations. Data warehousing and initial reviews, cleansing and coding procedures
can be conducted using software such as SPSS v22 to create the analysis dataset; however, analysis
should be conducted using STATA 14 pursuant to Allison (2014) recommendations and provided
resources.
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Figure 3. Conceptual Model of Phase II: Data Coding
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The third phase of the proposed methodology will be to develop a baseline model as
presented by Reardon, et al (2002) and Biggeri, et al. (2001) in alignment with seminal work in
event history and survival analysis (Allison, 2014). Before developing the baseline model,
descriptive statistics should be conducted to ensure the study sample is representative of the
population being investigated. At least one multilevel baseline model should be developed for
comparison in phase five. Additionally, a developed baseline model may incorporate slightly
different components of EHA as presented by Allison (2014) dependent upon available data points
and dataset development completed in phase one. Baseline modeling may not be applicable in all
cases and will vary based on available data. At a minimum, conducted descriptive analysis results
can be used as comparative results with study-specific models.
As previously discussed, models can be developed using an entire dataset or a random
sampling of available respondents, which was successfully applied to cross-sectional survey data
by Biggeri, et al. (2001). While there is literature based support for utilizing a random sample,
sample selection is dependent upon the research investigation and could include an entire dataset.
The instrument and data fit as previously presented in addition to the representativeness of the
sample is considered more important than creating a smaller sub-set of data using random
selection. EOA is designed to be conducted using STATA 14 pursuant to Allison (2014) provided
references and resources. Analytical procedures and guiding syntax codes should also be
developed based on the Allison (2014) recommendations. When appropriate, baseline models are
to be further analyzed using event windows (Van Houwelingen, 2006) to determine the most
appropriate application of this method in assessing policy changes and relative impacts. Event
windows may be incorporated into the single-level and multilevel baseline models unless it is
defined as a main explanatory variable.
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Figure 4. Conceptual Model for Phase III: Baseline Development
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During phase four of the analysis, models will be constructed based on developed datasets
and selected EHA modeling techniques. Specifically, phase four will use the same selected in
phase three to compare constructed study models to the baselines. If no baselines were developed
in phase three, study-specific models are to be compared and assessed using the descriptive
statistics conducted as part of phase three. An initial recommendation is to utilize individual
variables in level-one with a second-level for grouping variables or time-series data for studies
involving multiple years of cross-sectional data from the same source. These decisions would be
made in phase one and could offer the potential to study policy or program outcomes. For example,
the ACS-PUMS data has annual data dating to 2000 as well as three- and five-year aggregate
reports beginning in 2005-2007 and 2005-2009 respectively. These data sources could be
incorporated into an EOA as an aggregated population for a specific time-period of interest or a
“before and after” sample (individual annual or aggregated group reports) to determine relative
impacts of policy or program shifts that occurred at a specified time.
Another potential level of analysis for consideration in EOA is a state or regional variable.
Regional science has over the past several decades intersected with policy-based research to
determine variations in outcomes with examples from environmental and economic policy
analyses (Carlino & DeFina, 1999; Jaffe & Palmer, 1997). Research has resulted in theory
development (Porter, 1990), increasing demand for more robust regional modeling (Markusen,
2010), and other related critical assessments of regional science theories and frameworks (Martin
& Sunley, 2003; Bartels, et al., 1982). Other regional science research has focused on specific
academic or professional disciplines such as geographic concentration (Dumais, et al., 2002),
emergency management and recovery (West & Lenze, 1994), and regional innovation (Power and
Malmberg, 2008; Laranja, et al., 2008).
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Figure 5. Conceptual Model of Phase IV: Model Development
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Regional science studies to assess regional inequality (Getis, 2008; Amos, 1988; Fan &
Casetti, 1994) as well as regional convergence and divergence (Rey & Montouri, 2010; Rey &
Janikas, 2004) are also applicable to an event history for either policy or program evaluation to
assess outcomes from policies or programs with respect to regional differences. Depending upon
data and selected populations of interest, EOA is anticipated to result in varying levels of
geographic differences in both policy and program evaluation investigations. Even at the microlevel, if data is available and reliable, EOA has the potential to identify geo-spatial or regional
differences in policy or program outcomes. EOA model construction is recommended to
incorporate regional-based variables, hypotheses and analysis of spatial relationships.
Following this model development process, results will be compared to the baseline models
or descriptive analyses to determine explanatory capacity and outcomes. Phase five of the
proposed EOA methodology will include a comparison of models, holistic presentation of the
results, and discussion of findings from the previous phases with specific attention to policy or
program outcomes. EOA results should be discussed with attentiveness to model limitations and
presentation of data integrity processes as discussed in phase one. Phase five is expected to present
decision-making support for selected modeling techniques and levels of analysis for multilevel
modeling. Additionally, decisions concerning any spatial-based hypotheses or testing and
applicability for event windows will be incorporated into phase five. Finally, phase five should
include justification for conducting the EOA in lieu of EHA. Anticipated reasons for selecting
EOA include available data, research questions, an independent-event variable, and capacity to
incorporate cross-sectional data
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Figure 6. Conceptual Model for Phase V: Reporting
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From a holistic perspective, EOA proposes a cross-sectional data methodology derived
from EHA that is based on data integrity protocols, survey instrument assessments, and model-fit
determinations. By constructing a multi-phased framework for EOA, the cross-sectional data-fit
within EHA techniques and procedures will be robust and reliable, which is anticipated to result
in wider application of EOA for policy and program evaluation. In phase two variables are selected
and defined, grouping parameters are developed, coding is conducted and applicability of event
windows is assessed. Phase two outcomes lead directly into the development of both single- and
multilevel baselines or inform descriptive analysis procedures, which will be imperative to
investigating hypothesized differences. Hypothesized impacts are tested in phase four modeling,
which may include event windows. Phase four will should include a simple multilevel model with
intendent and explanatory variables in level-one with random effects in level-two at a minimum.
These decisions for modeling are recommended to follow existing studies and modeling
techniques for selected procedures based on available data and research questions. Finally, models
are compared and discussed in phase five to determine relevant findings, identify limitations,
present decision-making justifications for each phase. Additionally, phase five should include a
justification and discussion of the applicability of EOA and the study’s fit within the event history
and survival analysis literature.
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Figure 7. Conceptual Methodological Model for Event Outcome Analysis
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Initial Event Outcome Analysis Investigation
Life after active duty service presents unique challenges for service members and their
families in addition to specific policy and program considerations for communities, governments,
policy-makers, service providers, employers, and educators. First empowered with extensive
benefits by President Roosevelt in 1944, veterans have since experienced variations of policies
and programs based on era of service with research beginning in the 1970s to determine outcomes
of both policy-based and programmatic designs (Roisman, 2005). In the 1990s, DoD created the
TAP program, which has been since re-designed into a modularized training platform with virtual
and independent pacing options. Significant benefit changes for Post-9/11 Era veterans have
resulted in substantial transitional assistance and budgetary allocations to help veterans and their
families (Clemens & Milsom, 2008; Collins, et al., 2014; Smith-Osborne, 2012; Ruh, et al., 2009;
CFPB, 2016; and Center for Responsible Lending, 2015). An EOA to determine relative
differences in educational degree attainment and employment outcomes for Post-9/11 veterans
following the passage of the 2008 GI Bill as compared to outcomes from the years preceding the
bill. The data-model fit for this study was based on the available ACS-PUMS data dating to 2000
with specific focus on data available beginning in 2003, which was the first year Post-9/11 veteran
data was collected by military era of service.
The goal of this initial application of the EOA method is to assess the relative impact of
the 2008 GI Bill on education and employment outcomes of Post 9/11 veterans as compared to
outcomes prior to the passage of the bill. Additionally, descriptive statistics will be conducted to
assess differences between Post-9/11 veterans from preceding eras of service as well as nonmilitary civilians. Specifically, rate of higher education degree achievement and employment vs.
unemployment rates will be evaluated from education and employment disciplines respectively.
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This analysis will be conducted using the two most recent 5-year PUMS-ACS Report
(2005-2009 & 2010-2014) in addition to the most recent 1-year PUMS-ACS Report (2015) and
correlated data codebooks. As previously discussed, the PUMS-ACS data is utilized by CFED to
create A&O Scorecard. The Scorecard provides outcome data from five different substantive areas;
financial assets and income, businesses and jobs, housing and homeownership, health care, and
education, in which access and opportunities are typically reported in inequitable distributions
across populations (CFED A&O Scorecard, 2016). Specifically, the Scorecard, “assesses the 50
states and the District of Columbia on 130 outcome and policy measures, which describe how well
residents are faring and what states can do to help them build and protect assets” (CFED Assets,
2016). The CFED A&O Scorecard provided the framework and initial inspiration for designing
this study and methodological modification.
The proposed EOA will be conducted pursuant to the five phases as presented in the
previous section. Cross-sectional data from the ACS-PUMS will be used in this study from across
11 years of data collection. Following the phase one data review steps to include the instrumentfit, data-fit, and model-fit, phase two will select and align variables to assess differences among
Post-9/11 veterans across time. Specific focus of baseline development or descriptive analysis in
phase three and model construction in phase four will be on outcome data from Post-9/11 veterans
as a function of grouping based on the 2008 GI Bill. Depending upon available data, event
windows may be applied as a grouping or clustering variable pursuant to the landmark analysis
procedures described by Van Houwelingen (2006). Regional comparisons will also be considered
for application in the overall modeling, but will be incorporated as a level-one variable to reduce
error estimation from level-to-level interaction.
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During phase four of the analysis, models (single- and, or multilevel) will be developed as
outcome indicators of employment and educational degree attainment with both individual and
group levels of analysis. These developed models will be compared to the phase three baselines
and results will be discussed in phase five. Anticipated results will discuss differences in outcomes
for Post-9/11 veterans across the cross-sectional dataset from 2005 to 2015 with regional grouping
for further analysis of outcomes. Finally, event windows will be applied as detailed by Van
Houwelingen (2006) and in accordance phase two assessments to further measure outcomes.
Additionally, this fifth and final phase of the proposed methodology will present a holistic
discussion of the results, provide insights into decision-making, coding procedures, grouping
parameters, study fit within the broad event history and survival analysis realm, identify limitations
and future studies, and provide a justification for use of EOA.

Recommendations for Future Application
As discussed throughout this article, available data and statistical modeling procedures are
often not aligned for robust modeling of cross-sectional data, especially in the EHA realm. The
goal of this article focused on designing an outcome analysis version of EHA for broader
application using cross-sectional data. There are significant considerations to be taken in utilizing
the proposed EOA method; however, if conducted using the best practice recommendations and
commitment to data integrity EOA could expand the reach of event-based research. Anticipated
areas of future application include both policy and program evaluation. An outcome analysis betatest is currently being developed and conducted as presented in the previous section to test the
assertions presented in this article for expanded use of cross-sectional data in what has been coined
Event Outcome Analysis.
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Chapter 4: Measuring the Impact of the 2008 GI Bill: A Pooled CrossSectional Event Outcome Analysis
Abstract
Event Outcome Analysis is designed to assess and measure individual or group outcomes
following a policy or program event, such as a new policy or program, policy or program change,
or other related events. Based on Event History Analysis and designed to use cross-sectional data,
Event Outcome Analysis offers an opportunity to conduct on-going, recurrent analyses of policy
or program outcomes. In a first methodological application, employment and educational degree
attainment of Post-9/11 veterans were analyzed based on the 2008 GI Bill to measure changes in
outcomes compared to a pre-policy time-period. Annual Cross-sectional data from the 2005 to
2015 American Community Survey-Public Use Microdata Sample was utilized for the study,
which found statistically significant impacts on educational degree attainment following the 2008
GI Bill. While, employment was not significantly impacted by the 2008 GI Bill in study models,
follow-up studies within the next few years is expected to become significant. From a
methodological perspective, this study offers a path forward for the application of Event Outcome
Analysis across multiple policy and program related investigations and evaluations.
Keywords: Event Outcome Analysis; Policy Evaluation, Veterans, Employment, Education
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Introduction
The purpose of this study is to measure education and employment outcomes of Post-9/11 veterans
as a function of the 2008 GI Bill in a pre- and post-policy Event Outcome Analysis (EOA). One
of the study goals is to determine outcomes based on regional population dynamics and veteran
migration to rural states. Additional explanatory variables of interest include both gender and race,
which have become more important in assessing veteran transition as a result of the diversification
of the U.S. Military over the past 15 to 20 years. Using an 11-year collection of cross-sectional
data from the American Community Survey-Public Use Microdata Sample (ACS-PUMS)
beginning in 2005, this study will also serve as an initial test of the EOA method developed as a
preceding article to this investigation (Gardner, 2016b). From the initial assessment of available
veteran-specific data (Gardner, 2016a) the EOA framework and this study were designed to further
understand veteran outcomes following legislation aimed to improve services for Post-9/11
veterans.
From a historical perspective, in the generations since the initial GI Bill of Rights in 1944,
the U.S. government has worked to adapt and evolve veterans’ benefits. From a policy goal
perspective, the G.I. Bill sought to provide opportunities to veterans in civilian society following
military service (Roisman, 2005). There is undoubtedly a need to provide opportunities for
reintegration for our nation’s heroes. As General Colin Powell so eloquently explained during the
2016 National Memorial Day Concert:
While your lives have been on the line, they’ve also been on hold. You’ve had to
bear long absences from your families and loved ones. Missing your spouses’
birthday and the kids school graduations. All of the family joy that can never be
retrieved (PBS, 2016).
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The US Government has been dedicated to providing resources and services to veterans and
military families since President Lincoln so famously stated, “to care for him who shall have borne
the battle and for his widow and his orphan” (Roisman, 2005, p. 110). His words are inscribed on
the US Department of Veterans Affairs building in Washington, DC as a constant reminder of the
sacrifice or military members and their families. However, as available veterans’ benefits evolved
since the mid-1940s, there remains an overall lack of policy analysis or program evaluation data
to measure outcomes from such policy modifications (Gardner, 2016a). Additionally, Gardner
(2016a) found veteran specific data sources are increasing in availability, which is expanding and
improving the potential to conduct policy or program evaluation to measure changes in veteran
outcomes. Ultimately, this study will provide an initial test of the EOA method with an 11-year
cross-sectional analysis of veteran outcomes in education and employment.

Literature Review
During the Post-9/11 Era, eligible veterans have the most comprehensive education
benefits as compared to previous service era veterans. Using monetary value based on 2013 U.S.
Dollars and the CPI Inflation Calculator (BLS, 2016), Korean War veterans received
approximately $40,000, which was reduced to $19,000 for Vietnam Era veterans before the
Montgomery G.I. Bill increased available benefits to nearly $59,000 (Angrist, 1993; Collins, et
al., 2014). Comparatively, Post-9/11 Era veterans have variable benefits based on geographic
location and institution-based tuition that can equate to over $170,000 in education benefits
(Collins, et al., 2014).
Based on various state and national data, veterans are achieving post-secondary degrees at
higher rates than previous service era veterans and non-military civilians (Burnett-Zeigler, 2011;
Clemens and Milsom, 2008; & Collins, et al., 2014). However, reported employment data reveals
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an outcome difference between Post-9/11 veterans, other service era veterans and non-military
civilians who are employed at much higher rates than Post-9/11 veterans (Smith-Osborne, 2012;
Ruh, et al., 2009; and Simon, et al., 2010). As part of this study, descriptive statistics were
performed to both assess variable relationships and trends and to develop the final dataset for EOA.
Table 1 presents annual unemployment rates based on veteran status (non-military civilians, pre9/11 veterans, and post-9/11 veterans), which visually depicts the aforementioned employment
findings.
Table 3. 2005 to 2015 Unemployment Rates by Veteran Status (n = 938,313)

From a policy outcome perspective, this finding elicits numerous potential research
questions about employment or unemployment rates as compared to educational degree
achievement in Post-9/11 veteran populations as compared to other veteran and non-military
populations. This study will begin to determine and measure policy outcomes on both employment
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and education resulting from the 2008 GI Bill. Similar to employment differences reported in Table
1, educational degree attainment also varied based on veteran status, which is displayed in Table
2 and further supports this research agenda. The most commonly reported level of education for
each group (non-military civilians, pre-911 veterans, and post-9/11 veterans) are noted in bold.
Table 4. 2005 to 2015 Educational Degree Attainment by Veteran Status (14,223,467)
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In an effort to further understand these literature and data observed phenomena an EOA
will be conducted using only Post-9/11 veterans. The EOA method provides an opportunity to
study and assess annual cross-sectional outcomes overtime with specified periods before and after
the passage of the 2008 GI Bill. Additionally, the multilevel design of EOA analyses enables this
investigation to account for potential annual variations in cross-sectional data using the year of
data collection as a random effect variable for included observations. The EOA methodological
design also supports evaluation of regional trend impacts; including, national trends reported by
the VA Office of the Actuary, which found veterans are moving and will continue to move to the
south and west (Guo, 2013). From a state-specific perspective, Nevada accounts for approximately
0.90% of the nation’s population with just less than 2,900,000 estimated residents as of July 2015
(E0-2014-20, 2015; American FactFinder, 2015). Veterans, who comprise of about 6.75% of the
nation’s population (VA Nevada Summary, 2015; American FactFinder, 2015), are found in
greater number in Nevada, which has 1.04% of the national veteran population (VA Nevada
Summary, 2015). While, the assessment of regional veteran migration to the south and west is not
incorporated in this study design, another regional finding has been included to study the impacts
of veterans living in more rural communities. From the rural-focused regional perspective, the
Housing Assistance Council found more than 40% of veterans choosing to live in rural
communities (HAC, 2012). Interestingly, Nevada was found in both the southwest and ruralfocused groups.
To specifically address the question of regional impact, EOA will be applied based on the
initial work of Berry and Berry (1990) who first used event history analysis for policy adoption
studies. In the closest methodological design to EOA, Berry and Berry (1990) utilized pooled
cross-sectional data for time-series analysis of policy adoption behaviors at the state-level. From
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a theoretical standpoint, Berry and Berry (1990) were interested in predicting state-by-state and
regional adoption of policy, specifically state lottery policies. Regional diffusion was a cornerstone
component of their state innovation study design, which sought to determine the point at which
neighboring states adopted similar policy innovations to a state that first passed the innovative
legislation. Regional diffusion studies followed the Berry and Berry (1990) design to assess
outcomes in health policy adoption (Volden 2006). Building off the work of Berry and Berry
(1990), Volden (2006) studied policy adoptions related to children’s health insurance programs
from 1998-2001. His event history analysis found successful state policies were emulated more
often than failing states with success based on a variety of indicators, including, program costs,
legislative as compared to administrative changes, and regional diffusion across states from
political, demographic, budget perspectives. Interestingly, he did not find as much regional
diffusion based on geographic proximity, which was integrated in the selection of rural states as
the regional-based variable in lieu of the southwest geographic region as presented by Dr. Guo
from the VA Office of the Actuary.
Related research in regional inequity or diffusion studies (Carlino and DeFina, 1999; Jaffe
and Palmer, 1997) have identified policy and outcome differences based on regional-specific
variables. Carlino and DeFina (1999) assessed monetary policy regional effects using time-series
analysis to identify areas of symmetry and diffusion. From the environmental regulation sector,
Jaffe and Palmer (1997) used panel data to measure domestic innovation and foreign competition
as a result of environmental regulation based on the work of Michael Porter in 1991. While Jaffe
and Palmer (1997) were comparing domestic innovation to a larger international, foreign,
competitor market, the study provides a substantive example of a time-series panel study.
Frankfort-Nachmias and Nachmias (2008) define panel data as collection of approximated before
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and after surveys of the same sample population (p. 524). Time-series studies, including event
history analyses are typically studied with either longitudinal or panel data. EOA is designed to
construct time-series event history models using cross-sectional data to study policy or program
outcomes (Gardner, 2016b).
The goal of this study is to assess the observed outcomes for Post-9/11 veterans before and
after the 2008, which increased available education benefits for eligible veterans. Considering the
known impact of education on employment and employability, both outcomes were included in
the study design. The Brookings Institute recently released a report assessing the changing trends
in advanced manufacturing industries over the past several years. Advanced industries commonly
require post-secondary education and specific training in technical trades (Muro, Kulkarni and
Hart, 2016). One of the regional findings presented by Muro, et al. (2016) was expansion of
advanced industries to the Northeastern and Western states with rapid acceleration in job growth
experience in Utah, Oregon, Colorado, California and Idaho from 2013-2015.
Based on this Brookings Institute work, there is reason to believe veterans and higher per
capita density veteran states could be plausible expansion areas for advanced industries. Expansion
of veteran education benefits from Post-9/11 GI Bills has already resulted in more veterans
accessing educational opportunities than in any previous service era. A 2014 Congressional
Research Service report found, “By FY2010, the program had the largest numbers of participants
and the highest total obligations compared to the other GI Bills” (Dortch, 2014, np.). This study is
designed to assess veteran outcomes and by using EOA to measure policy impacts. Expected
results may not only measure policy outcomes, but could also serve to connect advanced industry
findings (Muro, et al., 2016) to a regional diffusion of a trained and educated workforce of
veterans.
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Research Questions and Hypotheses
Based on the literature and substantive data assessment of the 2005-2015 ACS-PUMS data,
there is one major research question, applied to both education and employment, with several
secondary or follow-up research questions. The overarching questions is, what impact did the 2008
GI Bill have on education? And, what impact did the 2008 GI Bill have on employment?
Considering that the 2008 GI Bill provided additional benefits for Post-9/11 era veterans, the
research questions were targeted directly to assessing Post-9/11 veteran outcomes. Follow-up
research questions focused on potential changes in outcomes following the policy enactment in
2008 with respect to gender, race, and regional distribution. First, if differences in outcomes were
found as a result of the 2008 GI Bill, did the effect of race and gender change as well? Similarly,
how did regional distribution, specifically in the Genus Region states, interact with the 2008 policy
change?
From a purely economic value perspective the increased investment in veteran education
benefits begs the question, do the veteran degree attainment rates indicate allocated dollars are
leading to post-secondary degrees? Considering the financial resources committed to providing
service members educational opportunities following active duty service, it would be anticipated
that current era veterans would be more competitive for civilian employment opportunities.
However, the literature and descriptive statistics from data used in this study reflect lower
employment for Post-9/11 veterans. Additionally, it would be anticipated that veterans living in
Genus Region states would face higher potential unemployment, but again the data displayed in
Table 1 indicated a potentially different outcome. Thus, a final question remains, what impact does
residency location have on both education and employment? A series of 11 hypotheses were
developed to address postulated research questions, which are presented in Figures 8 and 9.
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Figure 8. Educational Degree Attainment Hypotheses Model

.

Figure 9. Employment Hypotheses Model
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Data
Annual American Community Survey-Public Use Microdata Sample (ACS-PUMS) from 2005 to
2015 (5-year samples 2005-2009 and 2010-2014, 1-year sample in 2015) was collected and coded
for this study. Selected variables were coded into a standardized format for all 11 years of crosssectional data to conduct annual EOA analyses for comparison. Additionally, each annual data
report was restricted to respondent data between the ages of 18-69 for analysis. Age ranges were
incorporated into the study dataset to provide descriptive analysis and a data validation between
study data and externally available VA national veteran population data. Military service was a
second selection variable, which was applied to remove active duty military, active reservists, and
national guard service members from the annual data sets. Variables for race and gender were also
incorporated following recoding procedures for race to include only two race categories, “White
Only” and “All Non-White Only” based on the increasing diversity in the U.S. Military. Original
variables from the ACS-PUMS reports are included in Table 5 along with original variable
definitions, study variables, and coding definitions.
Event window variables incorporated a trinomial design to account for the time periods
before, during and after the Great Recession and binomial design for the 2008 GI Bill. While the
event windows for the GI Bill was designed to measure policy impacts or changes in outcomes as
a result of policy changes, the Great Recession event windows was developed to control for
changes in both employment and education during and following the Great Recession. Trinomial
coding ensures the capacity to assess “lag-time” impacts following the three landmarked time
periods. Table 6 presents event window variables and coding procedures. Initial modeling resulted
in study focus on the GI Bill variable (LMGIB) and removal of the Great Recession variable
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(LMGR) from modeling; however, the LMGR coding was applied to the discussion of results in
subsequent sections.
Table 5. Description of Incorporated ACS-PUMS Variables

Table 6. Description of Event Windows Variables
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Additional data considerations for region-specific outcomes were included pursuant to the
relative veteran literature and reports from the VA Office of the Actuary and Housing Assistance
Council as discussed in the literature review. For this study, state variables (ST, 2005-2015) were
recoded into what was coined a Genus Region variable. This variable was designed through
borrowing from Biological Taxonomy of life forms into Domain, Kingdom, Phylum, Class, Order,
Family, Genus, and Species for classification and analysis (Lenat and Resh, 2001). In assessing
the best naming convention for this regional variable, Biological Taxonomy was seen as a logical
method of assigning states into a region based on population dynamics and geo-spatial
distributions of communities (Lenat and Resh, 2001). The Genus Region variable was designed as
a binomial code to capture states in the Genus Region (Alaska, Nevada, Wyoming, Montana, Utah,
New Mexico, North Dakota, South Dakota, Idaho, Arizona, Nebraska, Colorado, Oregon, and
Kansas) and the Rest of the Nation.
Genus Region states were determined based on the population density of rural areas and
percentage of rural land in each state (US Census Bureau, 2010). The 14 included states in the
Genus Region group were defined by a population density in rural areas of less than 10.0 people
per square mile. Additionally, these states were similar in terms of geo-spatial distributions of
communities based on the percentage of rural land with all the 14 Genus Region states found
among the 18-most rural nationally. Looking beyond population dynamics based on rural data, the
Genus states were also compared based on overall population and the percentage of veteran
residents. The goal was to identify states that share common population dynamics and geo-spatial
traits as previously discussed. Life sciences such as Biology and Ecology routinely use taxonomies
to assign organisms to groups and categorizations (Lenat and Resh, 2001), while most societal
regions are constructed by geo-locational proximity as seen in the U.S. Census Regions (U.S.
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Census Bureau, 2016d). The goal of designing at Taxonomy-based region of similar states devoid
of geo-locational proximity was to study veteran outcomes within these Genus Region states as
compared to all other states.
From a Biological Taxonomy perspective, the relationship of these states is similar to that
of North American bears, which include the American Black Bear, Grizzly Bear and Polar Bear.
These animals are unique enough to stand-alone as individual species, but share enough common
characteristics to be grouped into the Genus, Ursus (National Wildlife Federation, 2016a, 2016b,
and 2016c). In summarizing the Genus States, they share similar rural-community population
distribution and high percentages of rural land compared to urban areas. From a population
perspective, they are found as overall less populated states with all but two falling below the
median state population of 4,339.367 using 2010 data (US Census Bureau, 2010). Additionally,
from a veteran population perspective, these states also share common characteristics with all but
three states having higher than median percentage of veterans per state of 8.16% in 2010 (VA
GDX Report, 2010). Table 7. presents the incorporated population dynamics and related national
raking data for each of the states grouped into the Genus Region as part of this research
investigation.
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Table 7. Summary of Genus Region States
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Methodology
Event History Analysis, first designed by Paul Allison in the early 1980s, provides a robust
methodological approach to understanding historical changes based on events using primarily
longitudinal data. While longitudinal data is prevalent in European nations, the US data sources
are commonly cross-sectional, which reduces the applicability of event history analysis. Allison
(2014) explained the method as, “In fact, there is no single method of event history analysis but
rather a collection of related methods that sometimes compete and sometimes complement one
another” (p. 1). Beginning with the 1990 work of Berry and Berry on state innovation, crosssectional data has been utilized to develop quasi-longitudinal datasets for policy adoption studies
(Berry, 1994; Volden, Ting, & Carpenter, 2008; Volden, 2006; Beck, Katz, & Tucker, 1998; and
Buckley & Westerland, 2004). Building from the work of Berry and Berry (1990), numerous
researchers have included policy and, or regional diffusion into policy adoption event history
analyses (Berry, 1994; Volden, Ting, & Carpenter, 2008; Volden, 2006; Beck, Katz, & Tucker,
1998; and Buckley & Westerland, 2004).
In the late 1990s and early 2000s, a series of research investigations began using a
combination of cross-sectional data, multilevel modeling, and event history analysis to conduct
outcome-related analysis (Barber, et al., 2000; Hedeker, et al., 2000; Biggeri, et al., 2001; Reardon,
et al., 2002; Barros and Hirakata, 2003; & Ma and Willms, 1999). These outcome-related analyses
were commonly in health or education related program evaluations (Barber, et al., 2000; Reardon,
et al., 2002; & Ma and Willms, 1999). The closest designed study to this EOA was an investigation
in Italy that sought to measure employment outcomes following university graduation (Biggeri, et
al., 2001). Landmark Analysis, designed by Van Houwelingen (2002) to note specific events for
either control or impact, provides opportunities to assess event impact on a staggered basis and
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adds another layer of analytical capacity for cross-sectional studies. Considering the adaptability
of event history analysis, there was a significant opportunity to again redefine the applicability of
the method using cross-sectional data without creating a quasi-longitudinal dataset to conduct
policy evaluation.
EOA, as designed by Gardner (2016b), consists of five phases: data review, data coding,
baseline development, model development, and reporting. Phase one seeks to assess data for
robustness pursuant to a series of requirements to ensure cross-sectional data-fit, or instrument-fit,
in lieu of longitudinal data (Gardner, 2016b). Following the instrument-fit, a comprehensive data
assessment is conducted based on the work of Rindfleisch, et al. (2008) to ensure data structure is
conducive for EOA. Instrument-fit is also aligned with reducing common method variance (CMV)
and increase capacity for casual inference (CI) with specific attention to instrument design and
question designs (Podsakoff et al., 2003; Crampton and Wagner, 1994; & Lindell and Whitney,
2001). The final step in phase one aligns directly with the seminal work or Allison (2014) during
which the model-type was determined to be a combination of a “discrete versus continuous” and
“single versus multiple” events model. Finally, a series of recommended models from the literature
were tested for model-fit, including; Cox Proportional Hazard Models, Mixed-effects Poisson
Regression, Mixed-effects Generalized Linear Model (GLM), and a Multilevel Mixed-effects
Regression. The two best modeling approaches, Mixed-effects GLM and Multilevel Mixed-effects
Regression, were selected to measure changes in Post-9/11 veteran employment and education
outcomes following the passage of the 2008 GI Bill.
Phase two focuses on coding of data that includes selecting dependent and independent
variables, determining and assigning groups for multilevel modeling, re-coding original variables
into logical binomial, trinomial and multinomial options, and assessing applicability of event
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windows and conducting coding as needed. For this study, data coding (Tables 5 and 6) was
conducted to combine multiple response option variables such as educational degree attainment
and race variables, veteran status was initially coded into a trinomial code before removing nonmilitary civilians and pre-9/11 veterans from the study, and states into binomial groupings (Van
Houwelingen, 2002).
In lieu of baseline models as part of phase 3, descriptive analysis were conducted for
education and employment based on phase one findings and EOA design recommendations
(Gardner, 2016b). Phase four modeling included the Mixed-effects GLM and Multilevel Mixedeffects Regression models. A total of four models were designed to measure educational degree
attainment and employment (Figures 8 and 9) with two models for each with the initial model
including the 2008 GI Bill, Gender, and Race as explanatory variables. Both follow-up models
added a regional explanatory variable to assess the impact of veterans living in the identified Genus
Region states as compared to the rest of the nation. Outcomes from these phase four models are
reported as part of phase five in the subsequent results section pursuant to the recommendations
and structure presented in Chapter 3 (Gardner, 2016b).

Results
Modeling for this study was conducted in STATA v14 following data warehousing and
coding in SPSS v22. Following several iterations of descriptive statistics to include frequency and
cross-tabulations in SPSS (presented in Appendix A and B) the model-specific dataset was
translated to STATA format requirements for further analysis and modeling. As previously
discussed, four methodological approaches were utilized in STATA to determine the best modelfit for this study. Initial Modeling results from the Mixed-effects GLM and Multilevel Mixedeffects Regression models were nearly identical; however, the Mixed-effects GLM model was
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more simply displayed both of which are displayed in Appendix C. Based on the simplicity of the
Mixed-effects GLM model, it was selected for utilization in the study. The Mixed-effects GLM
outcome regression model measured outcomes based on pooled-groups of cross-sectional data
from across all 11 years of available annual outcomes. Cross-sectional pooling was based on time
periods defined as “Pre-2008 GI Bill (including 2008)” and “Post-2008 GI Bill” using the LMGIB
event windows variable as an explanatory independent variable. The presented Mixed-effects
GLM models were constructed as either two- or three-level models with random effect variables
in levels two and three, which is explained in further detail for each of the developed and presented
models.
Before discussing the results of the Mixed-effects GLM models, it is important to note the
overall summary of the study-specific dataset, which included a total of 183,027 Post-9/11 veterans
from across the 11-year data period from 2005 to 2015. Figure 10 presents the summary statistics
for the dataset following all coding procedures (Tables 5-7), which was run in advance of final
modeling. Models were constructed to combine available Multilevel Modeling techniques from a
statistical package perspective (StataCorp, 2015) as well as literature best practices (Templin, 2013
& Luke, 2004).
Figure 10. Summary of Model Variables (n = 183,027)

82

Initial modeling for both Employment and Educational Degree Attainment focused on a
four-variable multilevel model. Level-one explanatory variables included: 2008 GI Bill time
period (LMGIB, 0=Pre-2008 GI Bill including 2008 and 1=Post-2008 GI Bill); Gender (SEX,
0=Female, 1=Male); and Race (RAC1P, 0=All Non-White Only and 1=White Only). A time-series
variable based on identity (observation) by ACS-PUMS annual records (YEAR, 2005-2015) was
incorporated as a Level-two random-effects variable. YEAR was included as a random-effects
variable to account for potential and unobservable differences in annual data collection by the
ACS-PUMS and to mitigate potential biases and promote more conservative measures of
significance from cross-sectional data (Baum, 2013). Modeling was conducted using ordinal
family and logit link commands within the Mixed Effects GLM to group variables based on YEAR
of data collection. Utilizing this method also provided a /cut point to show more specific outcomes
based on model variables. Results from the Initial Employment Model (EM), displayed in Figure
11 indicate overall model significance with statistically significant impacts of both gender and race
on employment of Post-9/11 veterans in the post-2008 GI Bill period. The overall model equation
can be stated as:
𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 = (𝑈𝑈0𝑗𝑗 ) + (𝛾𝛾10 + 𝑈𝑈1𝑡𝑡 )(𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿)𝑖𝑖𝑖𝑖 + (𝛾𝛾20 + 𝑈𝑈2𝑡𝑡 )(𝑅𝑅𝑅𝑅𝑅𝑅1𝑃𝑃)𝑖𝑖𝑖𝑖 + (𝛾𝛾30 + 𝑈𝑈3𝑡𝑡 )(𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ) + 𝜀𝜀𝑖𝑖𝑖𝑖

The model as shown in Figure 11 was a statistically significant; however, the LMGIB

(post-2008 GI Bill) was not statistically significant in explaining changes in employment. The
outcome cut variable, “/cut1” indicates a statistically significant difference between employment
outcomes from before and after the 2008 GI Bill with higher unemployment rates in the post-2008
GI Bill time period. While, the 2008 GI Bill was designed to increase employment directly, there
was an assumed indirect effect that was not observed in this model.
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Figure 11. Mixed-effects Generalized Linear Model, Initial Employment Model (n = 183,027)
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Assessing the impact of regional residency decision-making by Post-9/11 veterans to live
in the Genus Region states, the ST (0=rest of nation, 1=Genus Region states) was added to the
Initial Model (Figure 11) as a random effect variable in level-two, which moved the random effect
YEAR variable to level-three. The goal of this model was to determine the correlation and impact
of regional diffusion. As discussed in the previous discuss of Figure 11, this model was constructed
using ordinal family and logit link commands in STATA as part of the Mixed-effect GLM analysis.
Creating a three-level multi-level model with random effects for ST and YEAR in levels two and
three offered a more regional-based outcome model. As can be observed in Figure 11, the Followup EM indicated a negative and statistically significant impact of the LMGIB variable. This finding
represents a larger difference in employment outcomes within the Genus Region in the time period
following the 2008 GI Bill than observed in the initial model. Both the RAC1P and SEX
coefficients changed in the Follow-up model with higher employment outcomes experienced
among white only and male veterans. The additional ST variable resulted in a statistically
significant impact of LMGIB (p ≤ 0.05), while not changing the relative significance results of the
other variables, which were statistically significant impact on employment (p ≤ 0.001). The
Follow-up EM (Figure 5) equation is stated as:
𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖 = (𝑉𝑉00𝑡𝑡 + 𝑈𝑈0𝑗𝑗𝑗𝑗 ) + (𝛾𝛾100 + 𝑉𝑉10𝑡𝑡 + 𝑈𝑈1𝑗𝑗𝑗𝑗 )(𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿)𝑖𝑖𝑖𝑖𝑖𝑖 + (𝛾𝛾200 + 𝑉𝑉20𝑡𝑡 + 𝑈𝑈2𝑗𝑗𝑗𝑗 )(𝑅𝑅𝑅𝑅𝑅𝑅1𝑃𝑃)𝑖𝑖𝑖𝑖𝑖𝑖
+ (𝛾𝛾300 + 𝑉𝑉30𝑡𝑡 + 𝑈𝑈3𝑗𝑗𝑗𝑗 )(𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖 ) + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖

Results presented in Figure 12 support the literature-noted observations that Post-9/11
veterans are moving to more rural communities and thus the Genus Region states as hypothesized
in this study. These findings align with the Brookings Institute report on advanced manufacturing
and other related industries, which have experienced higher growth and expansion rates in states
included in the ST variable as Genus Region states.
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Figure 12. Mixed-effects Generalized Linear Model, Follow-up Employment Model (n = 183,027)
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The 2008 GI Bill was designed to increase Post-9/11 veteran access and opportunities to
higher education degree attainment following military service. While, the available benefits are
determined by a combination of service-related variables (Collins, et al., 2014) and eligibility is
restricted to veterans with Honorable or Medical discharges (VA-P911, 2016) changes in Post9/11 veteran degree attainment rates are expected beginning as early as 2009 with annual increases
in subsequent years. Similar to the model designs for employment, there were two models
developed to measure educational outcomes following the passage of the 2008 GI Bill. The Initial
Educational Degree Attainment (EDA) Model incorporates LMGIB, SEX, and RAC1P as levelone explanatory variables with YEAR specified as a level-two random-effects variable. This model
was again constructed using the ordinal family and logit link as modeling criteria in the Mixedeffects GLM. While LMGIB (post-2008 GI Bill) was not statistically significant in the EM, it was
anticipated to be more of a main-effect explanatory variable in the education models. The Initial
EDA Model equation can be stated as:
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 = (𝑈𝑈0𝑗𝑗 ) + (𝛾𝛾10 + 𝑈𝑈1𝑡𝑡 )(𝐿𝐿𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀)𝑖𝑖𝑖𝑖 + (𝛾𝛾20 + 𝑈𝑈2𝑡𝑡 )(𝑅𝑅𝑅𝑅𝑅𝑅1𝑃𝑃)𝑖𝑖𝑖𝑖 + (𝛾𝛾30 + 𝑈𝑈3𝑡𝑡 )(𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ) + 𝜀𝜀𝑖𝑖𝑖𝑖
Results from the Initial EDA model as shown in Figure 13 support the assumptions and

hypotheses of this study. The overall model, all explanatory variables, and both “/cut1” (negative)
and “/cut3” outcomes were statistically significant (p ≤ 0.001) with “/cut2” significant at p ≤ 0.01.
As expected, LMGIB (post-2008 GI Bill) was a statistically significant and positively correlated
explanatory variable. One of the interesting findings in the explanatory variables was the negative
correlation of SEX (Male) with EDA among Post-9/11 veterans as reflected by the SEX coefficient
of -0.5112862. This finding suggests female veterans, who have increased in numbers over the
past decade or two as the U.S. Military continues to diversify in terms of gender and racial
demographics.
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Figure 13. Mixed-effects Generalized Linear Model, Initial Educational Degree Attainment Model (n = 183,027)
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As conducted in the EMs, the Follow-up EDA Model added the ST variable (0=rest of
nation, 1=Genus states) to determine if regional diffusion has additional impacts on educational
outcomes as a random effects variable in level-two Initial descriptive analyses of this data that
found greater than 12% of Post-9/11 veterans living in the Genus Region states as compared to
closer to 10% of the non-military civilians and Pre-9/11 veterans. Utilizing the same approach as
the EM Follow-up Model, the EDA Follow-up Model was a three-level model with ST and YEAR
as random effects in levels two and three. Model parameters were defined as ordinal family and
logit link to group variables for comparisons based on Genus Region residence and YEAR of data
collection. Adding the ST variable to the Follow-up EDA Model yields the following equation:
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖 = (𝑉𝑉00𝑡𝑡 + 𝑈𝑈0𝑗𝑗𝑗𝑗 ) + (𝛾𝛾100 + 𝑉𝑉10𝑡𝑡 + 𝑈𝑈1𝑗𝑗𝑗𝑗 )(𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿)𝑖𝑖𝑖𝑖𝑖𝑖 + (𝛾𝛾200 + 𝑉𝑉20𝑡𝑡 + 𝑈𝑈2𝑗𝑗𝑗𝑗 )(𝑅𝑅𝑅𝑅𝑅𝑅1𝑃𝑃)𝑖𝑖𝑖𝑖𝑖𝑖
+ (𝛾𝛾300 + 𝑉𝑉30𝑡𝑡 + 𝑈𝑈3𝑗𝑗𝑗𝑗 )(𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖 ) + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖

As observed in the Follow-up EM, the ST (Genus Region states) variable did not change
the overall model significance as both models were significant at p ≤ 0.001. Both the LMGIB and
RAC1P coefficients were minimally decreased, while the SEX coefficient increased its negative
correlation indicating women veterans in Genus Region states were accounting for even higher
rates of degree attainment. The “/cut1” and “cut/3” outcomes were again significant at p ≤ 0.001;
however, the “/cut2” outcome was not statistically significant, which indicates veterans in Genus
states are less likely to attain an Associate’s degree as compared to the rest of the nation or the
Initial EDA model results. Revisiting the finding based on race, it is worth noting the increasingly
diversity within the U.S. Military, specifically in the Post-9/11 Era. Comparatively, the U.S.
Military was historically near or greater than 90% whites in the Pre-9/11 eras, while the Post-9/11
demographics are more aligned with non-military civilian demographic diversity at near or fewer
than 70% whites. Both of these findings were observed in descriptive analyses of the study dataset.
89

Figure 14. Mixed-effects Generalized Linear Model, Follow-up Educational Degree Attainment Model (n = 183,027)
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Discussion
Revisiting the hypotheses, the 2008 GI Bill was found to have an impact in the EDA (EDA)
Models, while having a negatively correlated and statistically insignificant impact on the EMs.
Thus, the EDA null hypothesis was rejected and the EM null hypothesis was accepted. Continuing
with hypotheses, the race and gender hypotheses in both models, EM and EDA Hypotheses 2 and
3, were accepted. Results, specifically related to statistical significance, were consistent in both
employment and education models across the study. Finally, Genus Region state residency was
found in both the EM and EDA follow-up models to correlate with degree attainment and
employment among Post-9/11 veterans, but he correlation in the EM model was negative. As such,
the EDA Hypothesis 4 was accepted and the EM Hypothesis 4 was rejected based on modeling
outcomes. Hypotheses for both models are revisited in Figures 15 and 16.
Figure 15. Results from Post-9/11 Educational Degree Attainment Model Hypotheses
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Figure 16. Results from Post-911 Employment Model Hypotheses

Although the 2008 GI Bill did not result in the hypothesized impact on Employment
outcomes in this study in both EM models, there is reason to believe future studies using additional
years of data may provide a different result. Considering the results in Table 4, the most often
report highest level of education for Post-9/11 veterans was Bachelor’s Degree of higher starting
in 2013, which correlates with the 2008 GI Bill and supports the results of the EDA Model. From
a study time-period perspective, 26.2% of Post-9/11 veterans in 2005 reported a highest level of
education of a High School Diploma or GED as compared to 19.4% in 2015. Similarly, 35.6% of
Post-9/11 veterans in 2005 reported at least some college coursework without a degree, which in
2015 dropped to 32.1%. Increases in Associates and Bachelors or higher degrees account for these
changes, which increased from 11.5% to 13.3% and 26.6% to 35.2% from 2005 to 2015
respectively as shown in Figure 17.

92

Figure 17. 2005-2015 Educational Degree Attainment Rates, Post-9/11 Veterans

Considering that most Bachelor’s degrees take around four years to complete, 2013 would
be the first year in which substantial and observable change would be anticipated. Additionally,
GI Bill benefits enable veterans to focus on school by providing both tuition and cost of attendance
funding as well as cost of living support. Any increases in employment as a result of education
would not be observable until 2013 or 2014 at the earliest based on the Bachelor’s degree example.
Further complicating the EM for this study was the 2007-2009 Great Recession (BLS, 2012),
which had a longer observed impact on Post-9/11 employment rates as displayed in Table 3. In
addition, Post-9/11 veterans were found to be less employed during the 2005-2015 study timeperiod; however, while the EM Model did not show an impact Table 3 presented a shrinking
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employment gap for Post-9/11 veterans. Beginning in 2005, the gap between Post-9/11 veterans
and the overall unemployment rate was 2.8%, which fell to a 0.6% in 2015 as shown in Figure 18.
These results are thought, in part, to be a result of the Great Recession in terms of both a lag-effect
and the peak unemployment rate among Post-9/11 Veterans at 10.4% in 2011. Further
investigation of this finding and continued modeling of employment outcomes using EOA is
anticipated to yield results as time progresses and different methodological approaches are taken
to include a Cox Hazard Model or other survival-based methods.
Figure 18. 2005 to 2015 Unemployment Comparisons, Post-9/11 Veterans and Cumulative
Population

From both the EOA results and descriptive data analysis, there appears to be a direct impact
on changes in Post-9/11 veterans’ educational degree attainment as a result of the 2008 GI Bill.
94

Interestingly, both the initial and follow-up EDA Models indicated a significant negative
correlation with gender meaning more women veterans are obtaining post-secondary degrees.
Based on changes to the diversity of U.S. Military and as observed in the 2005-2015 veteran data,
the percent of women veterans has increased substantially over the past few decades. In a report
from the Pew Research Center, Social and Demographic Trends, enlisted female service members
are up to 14% as compared to 2% in 1973, while the number of female officers has increased from
4% in 1973 to 16% (Patten and Parker, 2012). Additionally, the U.S. Military is continually adding
education programs to certain fields such as medical technology and laboratory sciences in
addition to others, in which women service members are commonly assigned. Patten and Parker
(2012) found 30% of women service members work in administrative capacities, compared with
12% of men and similar distributions in medical positions with 15% of females as compared to
6% of male service members (p. 8-9). Many of these assignments offer the opportunity to obtain
post-secondary education and degrees while serving on active duty. Changes to educational
benefits programs in 2008 increased the potential for these types of educational programs, which
in turn increased the capacity for female service members and veterans to attend post-secondary
courses and achieve degrees.
Observed results from this first EOA are expected to increase in magnitude and
significance as time progresses and more data is available post-2008. Indirect impacts of the 2008
GI Bill are presumed to be impacting the post-9/11 unemployment rate as of 2013 or 2014, even
though EOA modeling results were not significant in this study. The developed EOA models for
both employment and education offer an opportunity to conduct on-going and recurrent analysis
of observable outcomes following the 2008 GI Bill. Additional policy and program changes such
as the 2010 GI Bill, 2012 Mandatory TAP attendance, and 2013 overhaul to the TAP training can
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be studied individually or in a combined EOA model with weighting procedures as applied in EHA
studies.
Conclusion
The main limitation of the EOA results presented for Post-9/11 veterans is the capacity to
compare with other population sub-groups such as non-military civilians or Pre-9/11 veterans.
From the observed results, there is reason to believe a Cox Hazard Model would provide a
comparative analysis of potential outcome differences between Post-9/11 veterans and either Pre9/11 veterans or non-military civilians or both. One of the strengths of the EOA methodological
design is its alignment with EHA techniques and approaches, which can be applied to EOA studies
based on available data, research questions, and hypotheses. From the modeling results and
discussion of observed educational degree attainment and employment outcomes, the 2008 GI Bill
has created opportunities and increased access for Post-9/11 veterans to higher education. While
increases in degree attainment among Post-9/11 veterans were observed, the impact on
employment was not based on presented models. Assessing the modeling results in addition to the
various descriptive analyses conducted, there is a likelihood of observing the employment changes
over the next several years.
Future studies should continue to model educational and employment outcomes as more
data becomes available, which are expected to yield additional findings. Compared to longitudinal
data, which is limited by the study population and confined to a certain number of observable
changes, cross-sectional data deployed in EOA offers an ongoing opportunity to study policy or
program outcomes over an extended time-period. Future studies could also add to the explanatory
variables, extend into financial, housing, or health related outcomes, and include additional policy
changes to modeling. Based on this initial beta-test of the Event Outcome Analysis Framework
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developed by Gardner (2016b), the method is applicable as a new means to measure policy or
program outcomes.
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Chapter 5: Conclusion
Beginning with a single question about the impact of policy actions on veterans following
active duty service, this dissertation deployed a three-article design to assess the existing literature
and available data, determine the best methodological approach to answer research questions and
test hypotheses, and finally measured the impact of the 2008 GI Bill on veteran outcomes in
education and employment. During the data assessment, a common theme among available
datasets was discovered, which altered the initial design of the methodological review and overall
approach. The vast majority of available data consisted of cross-sectional collection, which limited
the application of event-based modeling. From a literature perspective, there have been numerous
studies over the past nearly seven decades on veteran outcomes in their lives after service. Using
the CFED A&O Scorecard as a starting point for national outcomes in education, employment,
healthcare, housing, and finances this study sought to measure changes in employment and
education following the 2008 GI Bill.
Initially, the selected methodological approach was some form of Event History Analysis,
which historically has relied on longitudinal data for modeling. However, there were examples of
cross-sectional application of Event History Analysis, which were reviewed for applicability to the
research questions formulated during the data and literature review. Following a substantive
review of cross-sectional event histories, it was determined the study design incorporated into this
dissertation required a modified approach, which was developed and coined Event Outcome
Analysis. This new methodological approach was based on Event History Analysis with additional
data integrity assessments to ensure cross-sectional data is robust and reliable for use in an eventbased model as well as a structured modeling framework.
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Finally, a veteran-specific study was designed using existing literautr4e and available data
as identified in the first article to test the methodology developed in the second article. This initial
Event Outcome Analysis sought to answer the original research question about observable
outcome differences following policy actions. Designed to measure educational degree attainment
and employment outcomes as a function of the 2008 GI Bill, the study used 11-years of ACSPUMS data from 2005-2015 to determine policy impacts. Results from the Mixed-effects
Generalized Linear Modeling were statistically significant for educational degree attainment,
while employment outcomes were not significant. Based on observed outcomes in annual
descriptive statistics, the Great Recession had a longer lag-effect on Post-9/11 veterans, which may
have impacted the results of the modeling. With additional annual data over the next several years,
a statistically significant 2008 GI Bill impact on employment outcomes is anticipated.
From a limitations perspective, this study was focused on a small-subset of a very specific
population and there is a need and opportunity for future studies to expand on veteran research as
well as the applicability of Event Outcome Analysis. The method application study used two
modeling techniques, which were adequate and appropriated based on available data and
hypotheses. However, the study limited the testing of Event Outcome Analysis in the process.
Future methodological applications should consider studies to test viability with Cox Hazard
Models, Poisson Regression Models and other survival-based methodological techniques.
Additionally, data used for this study was restricted to nationally available cross-sectional datasets
and future studies should consider using primary data collected via surveys or some combination
of existing national and primary collected data.
From a holistic review, this dissertation assessed existing literature and available data,
identified a gap in existing methodologies and proposed a new approach, and finally tested the
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developed methodology to measure veteran outcomes. Beginning with a simple question about
policy impacts experienced by veterans in their lives after service led to a series of interesting
findings, new developments, and in the end three individual articles that independently and
collectively add substantive contributions to the study of public policy.
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Appendix A: Descriptive Analysis Tables
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Table 8. Frequency by Veteran Status

Table 9. Frequency by Gender

Table 10. Frequency by Race

Table 11. Frequency by Genus Region
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Table 12. Frequency by Highest Level of Educational Degree Attainment

Table 13. Frequency by Employment Status

Table 14. Frequency by 2008 GI Bill Time-series Event Windows
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Table 15. Frequency by Year of Data Collection
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Appendix B: Cross-tabulation Analysis Tables

105

Table 16. Employment Status Cross-tabulation Summary
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Table 17. Cross-tabulation for Employment Status, Gender, and Year (2005-2008)
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Table 18. Cross-tabulation for Employment Status, Gender, and Year (2009-2012)
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Table 19. Cross-tabulation for Employment Status, Gender, and Year (2013-2015)
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Table 20. Cross-tabulation for Employment Status, Gender, and Year (Cumulative Summary)
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Table 21. Cross-tabulation for Employment Status, Race, and Year (2005-2008)
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Table 22. Cross-tabulation for Employment Status, Race, and Year (2009-2012)
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Table 23. Cross-tabulation for Employment Status, Race, and Year (2013-2015)
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Table 24. Cross-tabulation for Employment Status, Race, and Year (Cumulative Summary)
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Table 25. Cross-tabulation for Employment Status, 2008 GI Bill, and Year (2005-2008)
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Table 26. Cross-tabulation for Employment Status, 2008 GI Bill, and Year (2009-2012)
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Table 27. Cross-tabulation for Employment Status, 2008 GI Bill, and Year (2013-2015)
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Table 28. Cross-tabulation for Employment Status, 2008 GI Bill, and Year (Cumulative
Summary)
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Table 29. Cross-tabulation for Employment Status, Genus Regions, and Year (2005-2008)
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Table 30. Cross-tabulation for Employment Status, Genus Regions, and Year (2009-2012)
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Table 31. Cross-tabulation for Employment Status, Genus Regions, and Year (2013-2015)
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Table 32. Cross-tabulation for Employment Status, Genus Regions, and Year (Cumulative
Summary)
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Table 33. Educational Degree Attainment Cross-tabulation Summary

123

Table 34. Cross-tabulation for Educational Degree Attainment, Gender, and Year (2005-2007)
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Table 35. Cross-tabulation for Educational Degree Attainment, Gender, and Year (2008-2011)
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Table 36. Cross-tabulation for Educational Degree Attainment, Gender, and Year (2012-2015)
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Table 37. Cross-tabulation for Educational Degree Attainment, Gender, and Year (Cumulative
Summary)
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Table 38. Cross-tabulation for Educational Degree Attainment, Race, and Year (2005-2007)
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Table 39. Cross-tabulation for Educational Degree Attainment, Race, and Year (2008-2011)
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Table 40. Cross-tabulation for Educational Degree Attainment, Race, and Year (2012-2015)
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Table 41. Cross-tabulation for Educational Degree Attainment, Race, and Year (Cumulative
Summary)
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Table 42. Cross-tabulation for Educational Degree Attainment, 2008 GI Bill, and Year (20052007)
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Table 43. Cross-tabulation for Educational Degree Attainment, 2008 GI Bill, and Year (20082011)
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Table 44. Cross-tabulation for Educational Degree Attainment, 2008 GI Bill, and Year (20122015)
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Table 45. Cross-tabulation for Educational Degree Attainment, 2008 GI Bill, and Year
(Cumulative Summary)
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Table 46. Cross-tabulation for Educational Degree Attainment, Genus Regions, and Year (20052007)
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Table 47. Cross-tabulation for Educational Degree Attainment, Genus Regions, and Year
(2008-2011)
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Table 48. Cross-tabulation for Educational Degree Attainment, Genus Regions, and Year
(2012-2015)
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Table 49. Cross-tabulation for Educational Degree Attainment, Genus Regions, and Year
(Cumulative Summary)
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Appendix C: Event Outcome Analysis Figures
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Figure 19. Initial Full Mixed-effects GLM for Employment Status (excluding Genus Regions)
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Figure 20. Initial Full Mixed-effects GLM for Employment Status (including Genus Regions)
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Figure 21. Initial Full Mixed-effects GLM for Educational Degree Attainment (excluding Genus Regions)
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Figure 22. Initial Full Mixed-effects GLM for Educational Degree Attainment (including Genus Regions)
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Figure 23. Initial Pre-2008 GI Bill Employment Mixed-effects Multilevel Model (excluding Genus Regions)
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Figure 24. Initial Post-2008 GI Bill Employment Mixed-effects Multilevel Model (excluding Genus Regions)
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Figure 25. Initial Pre-2008 GI Bill Employment Mixed-effects Multilevel Model (including Genus Regions)
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Figure 26. Initial Post-2008 GI Bill Employment Mixed-effects Multilevel Model (including Genus Regions)
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Figure 27. Initial Pre-2008 GI Bill Educational Degree Attainment Mixed-effects Multilevel Model (excluding Genus Regions)
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Figure 28. Initial Post-2008 GI Bill Educational Degree Attainment Mixed-effects Multilevel Model (excluding Genus Regions)

150

Figure 29. Initial Pre-2008 GI Bill Educational Degree Attainment Mixed-effects Multilevel Model (including Genus Regions)
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Figure 30. Initial Post-2008 GI Bill Educational Degree Attainment Mixed-effects Multilevel Model (including Genus Regions)
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Designed, implemented, and evaluated student driven interventions utilizing the
PeopleSoft student data system using Universal Design concepts.
Supervised a small team of analysts; wrote, reviewed, and edited queries; designed
trainings and created training materials; developed technical support documentation and
quick reference guides; managed major changes, modifications, and updates to CSN
specific database content; and provided reports, audit support, and other technical
assistance to Senior Executives.
Managed coordination initiatives with other technical systems both internal and external to
match data requirements for updating student records and managing interventions and
provide QA/QC reports and documentation.
Provided support to module areas of the student data system; coordinated with Module
Leads to discuss data issues and system changes; conducted gap-fit analyses to improve
system operations; and reviewed queries and technical processes.
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Served as a Project Lead for the college at the state level in which system-level decisions
are discussed and made for changes, updates, and modifications to the PeopleSoft student
data system as well as on various institutional committees including: Achieving the Dream
Implementation; Student Success Case Management Implementation; Strategic Intake and
Matriculation Process Evaluation; Human Resources Employment Search Committees;
and Consultant Work Groups.
Assessed merit pay options for Administrative Faculty on special request from the
President of the Administrative Faculty Assembly. The assessment included a historical
review of salaries and performance evaluation data; development of a comparison model
between a ‘fixed-rate’ and ‘percentage-rate’ merit pay policy; presentation to the AFA
Executive Committee for policy development; and writing content for the AFA Merit Pay
Policy.

College of Southern Nevada
Las Vegas, NV
Analyst - Department of Business Operations

(Jan 2013 - May 2014)

Responsibilities and Accomplishments:







Provided technical reports using relational databases for programmatic, project, and
process QA/QC as well as reports and documentation as requested by internal constituents
including Senior Executives.
Developed and led training workshops; generated quick reference guides; and created
video-based training for faculty, staff and students.
Coordinated with Nevada System of Higher Education, other institutions of higher
education, and various consultants to ensure the college meets both federal and state-level
regulatory compliance requirements.
Provided project support for Business Operations such as updating website content,
developing project tracking procedures and providing project documentation.
Conducted system assessments to improve database operations and data quality with gapfit analyses, process mapping, and research of emerging technologies and/or new products.
Served on various institutional committees including: Achieving the Dream
Implementation; Student Success Case Management Implementation; Strategic Intake and
Matriculation Process Evaluation; Human Resources Employment Search Committees;
and Consultant Work Groups.

Bowhead Science and Technology
Data Analyst III

Vicksburg, MS

(Feb 2010 - Jan 2013)

Responsibilities and Accomplishments:



Conducted research projects at the nationally recognized U.S. Army Engineer Research
and Development Center including two years of telecommute/virtual/remote work (Feb
2011 - Jan 2013).
Managed conceptual development and planning for the Retrospective database as well as
the project website, http://cw-environment.usace.army.mil/retro/index.cfm, for internal
and external constituents.
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Conducted research and analyses to produce technical reports, develop presentation
materials, document management procedures.
Produced training and guidance manuals for project team; conducted relevant database
training; and created calibration and tracking procedures.
Coordinated with Corps project managers across the nation to collect and catalog project
documents, enter and calibrate project data, as well as review and update project records.
Provided database, SharePoint and website administration and support to research team
and project managers.

U.S. Army Corps of Engineers
Park Ranger - Natural Resource Specialist

Lewisville, TX

(Oct 2007 - Feb 2010)

Responsibilities and Accomplishments:








Monitored activities of adjacent landowners and surrounding city governments to ensure
regulatory compliance and enforce Corps of Engineers regulations.
Supervised volunteers (20+) and contractors (8+); managed park and recreation area
operations; and developed program specific training and evaluation procedures.
Updated and generated reports in Corps of Engineers databases; conducted compliance,
regulatory and real estate compliance inspections; collaborated with partnering agencies to
operate park and recreation areas, maintain wildlife areas, and protect environmentally
sensitive areas.
Project Manager: USACE Corps Cares Angel Tree Adoption Campaign (Nov 2009-Dec
2009)
Public Speaker: USACE Fort Worth District Quarterly Awards Ceremony (Feb 2009)
Participant: USACE Adopt-A-School Pen Pal Program (Nov 2008-May 2009)

CONSULTING EXPERIENCE:
University of Nevada, Las Vegas
Adjunct Instructor
Courses Taught:


(Aug 2015 - present)

PUA 723: Research and Analytical Methods, Fall 2015: Course design to introduce
students to applied mixed methods research. The course includes an active project, which
is funded by Schwab Bank through the Nevada Community Foundation to research
veterans’ services and resources in the State of Nevada. Course includes survey design,
focus group facilitation, data gathering, presentations and evaluation of academic articles.

Wild Air Marketing
(Feb 2015 - Sep 2015)
Consultant/Researcher
Projects:
 Conducting research on sustainability in the private sector for a national company to
determine effective and successful strategies and initiatives related to sustainability.
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Work will include conducting research to complete a designed template for assessing
sustainability efforts and identifying critical components for a presentation to the
requesting company.

Strategic Progress, LLC
(Oct 2014 - Dec 2014)
Consultant/Researcher
Projects:
 Developed an Excel version of the entire published version of the Nevada Veterans
Resource Directory to serve as an Internet upload and updatable master listing of all
resources identified during the research phase of the project.
 Conducted research related to veteran resources in the State of Nevada, including:
government and non-governmental support services and service agencies. Collected
information was utilized to develop content for a published Nevada Veterans Resource
Directory (to be published in early 2015), which incorporated written text, contact and
location information, and agency logos or images.
U.S. Army Engineer Research and Development Center
(Jan 2014 - May 2014)
Consultant
Projects:
 Webinar presentation of the Retrospective Database Project, which included; an
introduction and historical overview; a presentation of analyses and results; a produced
website demo video; a live narration of the video; and an edited transcription of
presentation.
National Center for Inquiry and Improvement
(Aug 2013 - Jan 2014)
Consultant
Projects:
 Cohort-based Cluster C-Analysis for core course persistence at El Paso Community
College using SPSS and updated additional PowerPoint presentation slides (Dec 2013-Jan
2014).
 Cluster C-Analysis for course sequence persistence at El Paso Community College using
SPSS and updated PowerPoint presentation slides (Aug-Sept 2013).
Marketing Resource Group
(May 2001 - May 2007)
Project Researcher
Projects:
 Completed data entry, analysis and review for various research validation projects.
 Compiled survey research and site evaluations for a publication on National Historic
Landmarks.
 Conducted data validation research on American antique specialty stores for a national
shopping guide published by Essentially America.
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PUBLICATIONS:
Gardner, J.S. & Stream, C. (2015, December). Exploring the Financial Landscape Facing Veterans in
Nevada: Financial Literacy, Decision-making, and Payday Loans. Veterans Policy Leadership
Institute. Accessible online: http://vpliresearch.org/unlv-sepa-student-wins-award/
Stream, C., Gardner, J.S., & Ralphs, B. (2015). Nevada Veterans Survey. School of Environmental and
Public Affairs, University of Nevada, Las Vegas: Las Vegas, NV.
Gardner, J.S., Maynard, E.E., Price, D.L., & Fischenich, J.C. (2014). “Retrospective Evaluation of Corps
Aquatic Ecosystem Restoration Projects Protocol Part 1: Project Overview,” EMRRP-ER-20. U.S.
Army Engineer Research & Development Center, Vicksburg, MS.
Gardner, J.S., Maynard, E.E., Price, D.L., & Fischenich, J.C. (2014). “Retrospective Evaluation of the
Protocol for U.S. Army Corps of Engineers Aquatic Ecosystem Restoration Projects Part 2: Database
Content and Data Entry Guidelines,” EMRRP-ER-19. U.S. Army Engineer Research & Development
Center, Vicksburg, MS.
Gardner, J. (Summer 2010). “Thoughts from Engineer Research and Development Center (ERDC): A
Researcher’s View.” The Whale’s Tale: Bowhead’s newsletter for inter-company activities and
acknowledgements.

CONFERENCES AND PRESENTATIONS:










Nevada Bicycle and Pedestrian Advisory Board Presenter (Innovative Research and
Analysis); Las Vegas, NV (Sept 2016)
Pacific Chapter of American Association for Public Opinion Research Presenter (UNLV);
San Francisco, CA (Dec 2015)
78th Session of the Nevada Legislature, Testimony for Committee on Commerce and Labor
(UNLV and Opportunity Alliance); Carson City, NV (Mar 2015)
eLearning Conference Presenter (CSN); Las Vegas, NV (Feb 2015)
eLearning Conference Poster Presenter (CSN); Las Vegas, NV (Feb 2015)
Southern Nevada Diversity Summit Presenter (CSN); Las Vegas, NV (Oct 2014)
Adjunct Faculty Conference Poster Fair Presenter (CSN); Las Vegas, NV (Aug 2014)
EMRRP Webinar Series Presenter (ERDC); Virtual/Vicksburg, MS (May 2014)
College of Southern Nevada Student Success Poster Fair Presenter (CSN); Las Vegas, NV
(Jan 2014)

DEVELOPED PROJECT DOCUMENTATION:





CSN: Merit Pay Policy, Statistical Analysis and Policy Content Development;
Administrative Faculty Assembly (Dec 2014)
CSN: Technical Documentation Summary; Achieving the Dream Mandatory Matriculation
Process (Jun 2014)
CSN: Technical Documentation Summary; Veterans Resource Office (Feb 2014)
CSN: QA/QC Technical Documentation Summary; Financial Aid Department (Sep 2013)
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PROFESSIONAL TRAININGS ATTENDED:












CSN: Search Committee Chair Training (Sep 2013)
CSN: Search Committee Training (May 2013)
CSN: Web-Editor Training: Concrete5 (May 2013)
CSN: Beginner and Advanced Query Training for Oracle and PeopleSoft Campus
Solutions (Jan 2013)
USACE: Leadership Development Program Strengths Builders Workshop (Oct 2009)
USACE: Risk Communication and Public Participation Course (Sep 2009)
USACE: Cultural Resources PROSPECT Course (May 2009)
USACE: Command Spanish Course for Federal Employees (Jan 2009)
USACE: Visitors Assistance for Natural Resource Managers PROSPECT Course (Nov
2008)
USACE: Operations and Maintenance Contracts PROSPECT Course (Oct 2008)
USACE: Corps of Engineers Fiscal Law Training (Jan 2008)
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